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^ (54) Title: BENZIMIDAZOLE /ANTI INFLAMMATORY COMPOUNDS 

n 

^ (57) Abstract: The preset invention relates to novel triazolo-pyridines of the formula (I) wherein Het is an optionally substituted 
^ 5-membered heterocycle containing one to two heteroatoms selected from nitrogen, sulfur and oxygen wherein at least one of said 
2 heteroatoms atoms must be nitrogen; is selected from the group consisting of hydrogen. (Ci-C6)allqrl or other suitable sobstituents; 
® is selected from the group consisting of hydrogen, (Ci-C6)alkyl or other suitable substituents; s is an integer from 0-5; to inter- 
Q mediates for their preparation, to pharmaceutical compositions containing them and lo their medicinal use. The compounds of the 
^ present invention are potent inhibitors of MAP kinases, preferably p38 kinase. They arc useful in the treatment of inflammation, os- 
1^ teoarthritis, rheumatoid arthritis, cancer, repurfiision of ischemia in stroke or heart aiiack, autoimmune diseases and other disorders. 
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BENZXMIDAZOLE AITTI-IKFIiAMMATORY COMPOUNDS 

The present invention relates to novel benzimidazoles. to intermediates for their 
preparation, to phannaceutical compositions containing them and to their medicinal use. The 
compounds of the present invention are potent inhibitors of MAP kinases, preferably p38 
5 kinase. They are useful in the treatment of inflammation, osteoarthritis, rhematoid arthritis, 
cancer, reperfusion or ischemia In stroke or heart attack, autoimmune diseases and other 
disorders. 

Intracellular signal transduction Is the means by which cells respond to extracellular 
stimuli. Regardless of the nature of the cell surface receptor (e. g. protein tyrosine kinase or 

10 seven-transmembrane G-protein coupled), protein kinases and phosphatases along with 
phophollpases are the essential machinery by which the signal is further transmitted within 
the cell [Marshall, J.C. Cell , 80, 179-278 (1995)]. Protein kinases can be categorized into 
five classes with the two major classes being, tyrosine kinases and serine / threonine kinases 
depending upon whether the enzyme phosphorylates its substrate(s) on specific tyrosine(s) 

15 or serine / threonine(s) residues [Hunter, T. Methods in Enzymology (Protein Kinase 
Classification) p. 3, Hunter, T.; Sefton, B. M.; eds. vol. 200, Academic Press; San Diego, 
1991]. 

For most blologicai responses, multiple intracellular kinases are involved and an 
individual kinase can be involved in more than one signaling pathway. These kinases are 

20 often cytosolic and can translocate to the nucleus or the ribosomes where they can affect 
transcriptional and translatlonal events, respectively. The Involvement of kinases in 
transcriptional control Is presently much better understood than their effect on translation as 
illustrated by the studies on growth factor induced signal transduction Involving MAP/ERK 
kinase [Marshall. C.J. CeU. 80, 179 (1995); Herskowitz. L Cell, 80. 187 (1995); Hunter, T. CeH. 

25 80, 225 (1995); Seger. R.. and Krebs. E.G. FASEBJ., 726-735 (1995)]. 

While many signaling pathways are part of normal cell homeostasis, numerous 
cytokines (e.g., IL-1 and TNF) and certain other mediators of inflammation (e.g., COX-2. and 
iNOS) are produced only as a response to stress signals such as bacterial 
llppopolysaccharide (LPS). Eariy evidence suggesting that the signal transduction pathvi^y 

30 leading to LPS-induced cytokine biosynthesis involved protein kinases came from studies of 
Weinstein [Weinstein. et al., J. Immunol 151, 3829(1993)] but the specific protein kinases 
involved were not identified. Working from a similar perspective, Han [Han, et al.. Science 
265, 808(1994)] identified murine p38 as a kinase which is tyrosine phosphorylated in 
response to LPS. Additional evidence of the involvement of the p38 kinase in LPS-stimulated 

35 signal transduction pathway leading to the Initiation of proinflammatory cytokine biosynthesis 
was provided by the discovery of p38 kinase (CSBP 1 and 2) by Le [Lee; et al,. Nature. 372, 

USERS\OOCSULA21952\LPGXB\3S8ID]I.D0C / I7S5S8 
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739(1994)] as the molecular target for a novel class of anti-inflammatory agents. Thus, 
compounds which inhibit p38 will inhibit IL-1 and TNF synthesis in human monocytes. Such 
results have been reported by [Lee. et a!.. Int. J. Immunophannac . 10(7), 835(1988)] and 
[Lee; et al., Annals N.Y. Acad. ScL . 696. 149(1993)]. 
5 FIGURE 1 

MAP Kinase Family: General Feature 
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IcYTOPROTECTiONi 

It is now accepted that CSBP/p38 is a one of several Idnases Involved in a stress- 
response signal transduction pathway which is parallel to and largely independent of the 
analogous mitogen-activated protein kinase (MAP) kinase cascade (Figure 1). Stress signals, 
including LPS, pro-inflamnnatory cytokines, oxidants. UV light and osmotic stress, activate 
kinases upstream from CSBP/p38 which in turn phosphorylate CSBP/p38 at threonine 180 
and tyrosine 182 resulting in CSBP/p38 activation. MAPKAP kinase-2 and MAPKAP kinase-3 
have been identified as downstream substrates of CSBP/p38 which in turn phosphorylate 
heat shock protein Hsp 27. It is now known that MAPKAP-2 Is essential for LPS induced 
TNFa biosynthesis [Kotlyarov et at. Nature Cell Biol .. 1. 94 (1999), see also Cohen, P. Trends 
Cell Biol., 353-36 1 (1 997)]. 

In addition to inhibiting IL-1 and TNF. CSBP/p38 kinase inhibitors also decrease the 
synthesis of a wide variety of pro-inflammatory proteins including, IL-6. IL-8. GM-CSF and 
COX-2. Inhibitors of CSBP/p38 kinase have also been shown to suppress the TNF-induced 
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expression of VCAM-1 on endothelial cells, the TNF-induced phosphorylation and activation 
of cytosollc PLA2 and the IL-1 stimulated synthesis of collagenase and stromelysln. These 
and additional data demonstrate that CSBP/p38 is involved not only cytokine synthesis, but 
also in cytokine signaling [CSBP/p38 kinase reviewed in Cohen. P. Trends Cell BioL. 353-361 
5 (1997)J. 

lnterleukin-1 (IL-1) and Tumor Necrosis Factor (TNF) are biological substances 
produced by a variety of cells, such as monocytes or macrophages. IL-1 ' has been 
demonstrated to mediate a variety of biological activities thought to be important In 
Immunoregulation and other physiological conditions such as inflammation [See, e.g.. 
10 Dinarello et al.. Rev. Infect. Disease. 6, 51 (1984)]. The myriad of known biological activities 
of IL-1 include the activation of T helper cells, induction of fever, stimulation of prostaglandin 
or collagenase production, neutrophil chemotaxis. induction of acute phase proteins and the * 
suppression of plasma Iron levels. 

There are many disease states in which excessive or unregulated IL-1 production is 

15 implicated in exacerbating and/or causing the disease. These Include rheumatoid arthritis, 
osteoarthritis, endotoxemia and/or toxic shock syndrome, other acute or chonic Inflammatory 
disease states such as the inflammatory reaction induced by endotoxin or inflammatory bowel 
disease, tuberculosis, atherosclerosis, muscle degeneration, cachexia, psoriatic arthritis. 
ReKer's syndrome, riieumatoid arthritis, gout, traumatic arthritis, rubella arthritis, and acute 

20 synovitis. Recent evidence also links IL-1 activity to diabetes and pancreatic & cells. 
Dinarello. J. Clinical Immunology. 5 (5), 287-297 (1985). 

Excessive or unregulated TNF production has been implicated in mediating or 
exacerbating a number of diseases including rheumatoid arthritis, rtieumatoid spondylitis, 
osteoarthritis, gouty arthritis and other arthritic conditions; sepis, septic shock, endotoxic 

25 shock, gram negative sepsis, toxic shock syndrome, adult respiratory distress syndrome, 
cerebral malaria, chronic pulonary Inflammatory disease, silicosis, pulmonary sarcoisosis, 
bone resorption diseases, reperfiision Injury, graft vs. host reaction, allograft rejections, fever 
and myalgias due to infection, such as influenza, cachexia secondary to infecUon or 
malignancy, cachexia secondary to acquired immune deficiency syndrome (AIDS). AIDS, 

30 ARC (AIDS related complex), keloid infomnation. scar tissue fontiation. Crohn's disease, 
ulcerative colitis, or pyresis. 

lnterieukin-8 (IL-8) Is a chemotactic factor produced by several cell types including 
mononuclear cells, fibroblasts, endothelial cells, and keratlnocyles. Its production from 
endothelial cells is Induced by IL-1, TNF. or lipopolysachharide (LPS). IL-8 stimulates a 

35 number of functions in vitro. It has been shown to have chemoattractant properties for 
neutrophils, T-lymphocytes. and basophils. In addition it induces histamine release from 
basophils from both normal and atopic individuals as well lysozomal enzyme release and 
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respiratory burst from neutrophils. IL-8 has also been shown to increase the surface 
expression of Mac-1 (CD11b/CD18) on neutrophils without de novo protein synthesis, this 
may contribute to increased adhesion of the neutrophils to vascular endothelial cells. Many 
diseases are characterized by massive neutrophil infiltration. Conditions associated with an 
5 increase in IL-8 production (which is responsible for chemotaxis of neutrophils into the 
inflammatory site) would benefit by compounds which are suppressive of IL-8 production. 

IL-1 and TNF affect a wide variety of cells and tissues and these cytokines as well as 
other leulcocyte derived cytokines are Important and critical inflammatory mediators of a wide 
variety of disease states and conditions. The inhibition of these cytokines is of benefit in 

10 controlling, reducing and alleviating many of these disease states. 

Inhibitbn of signal transduction via CSBP/p38, which in addition to IL-1, TNF and IL-8 
desGrit>ed above is also required for the synthesis and/or action of several additional pro- 
Inflammatory proteins (i.e., IL-6, GM-CSF, COX-2, collagenase and stromelysin). Is expected 
to be a highly effective mechanism for regulating the excessive and destructive activation of 

15 the immune system. This expectation is supported by the potent and diverse anti- 
inflammatory activities described for CSBP/p38 kinase Inhibitors [Badger, et al.. J. Pharm. 
ExD. There. 279 (3); 1453-1461. (1996); Griswold, et al., Pharmacol. Comm. . 7, 323-229 
(1996)]. 

There remains a need for treatment, in this field, for compounds which are cytokine 

20 suppressive anti-inflammatory drugs, i.e., compounds which are capable of Inhibiting the 
CSBP/p38/RK kinase. 

CSBP/p38/RK kinase inhibitors are well known to those skilled in the art. 
^ Intemational Patent Publication WO 00/40243. published July 13, 2000, refers to pyridine 
substituted pyridine compounds and states that these compounds are p38 inhibitors. 

25 Intemational Patent Publfeation WO 00/63204. published October 26, 2000, refers to 
substituted azole compounds and states that these compounds are p38 inhibitors. 
Intemational Patent Publication WO 00/31065. published June 2, 2000, refers to certain 
heterocyclic compounds and states that these compounds are p38 inhibitors. Intemational 
Patent Publication WO 00/06563, published Febmary 10. 2000, refers to substituted 

30 imidazole compounds and states that these compounds are p38 Inhibitors. International 
Patent Publication WO 00/41698, published July 20, 2000, refers to certain a;-carboxy aryl 
substituted diphenyl urea compounds and states that these compounds are p38 inhibitors. 
United States Patent 5,716,955 refers to certain substituted imidazole compounds and states 
that these compounds are p38 Inhibitors. United States Patent 5,716,972 refers to certain 

35 pyridinyl substituted imidazole compounds and states that these compounds are p38 
inhibitors. Unit d States Patent 5,717.100 refers to certain pyridinyl substituted imidazole 
compounds and states that these compounds are p38 inhibitors. United States Patent 
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5,756,499 refers to certain substituted imidazole compounds and states that these 
compounds are p38 inhibitors. 

Benzimidazolone containing compounds are also know. Blokhin et al, Synthesis and 
properties of 2-{2-<7-furylvinyl)-45-diarylimidazole, Khim. Khim. Tekhnol . 27 (10), 1148-50 
5 (1984) refers to certain 2-vinyl-4-aryl-5-benzlmrdazolone-imldazoles. Blokhin et al., "Study of 
the kinetics of the radical polymerization of methyl methacrylate in the presence of 
heteroanalogs of triaryiimldazoles," Khim. Khim, Tekhnol. 22(3) 358-9 (1979) refers to other 
benzimidazolone derivathfes. 

SUMMARY OF THE INVENTION 

1 0 The present inventfon relates to a compound of the fonmuta 




wherein Het is an optionally substituted 5-membered heteroaryl containing one to two 
heteroatoms selected from nitrogen, sulfur and oxygen wherein at least one of said 
heteroatoms atoms must be nitrogen; 

15 and are each independently selected from the group consisting of hydrogen, 

(CrC6)alkyt or other suitable substituents; 

is selected from the group consisting of hydrogen, (CrC6)alkyl or other suitable 
substituents; and 

s is an integer fix)m zero to five; 

20 and pharmaceutically acceptable salts and prodrugs thereof. 

The present invention also relates to the pharmaceutically acceptable acid addition 
salts of compounds of the formula t. The acids which are used to prepare the phamnaceutically 
acceptable acid addition salts of the aforementioned base compounds of this invention are 
those whrch form non4oxk; acid addition salts, i.e., salts containing pharmacologically 

25 acceptable anbns, such as the hydrochloride, hydrobromide, hydrobdlde, nitrate, sulfate, 
bisutfote, phosphate, acki phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, 
sucdnate, maleate, fiimarate, gluconate, saccharate, benzoate, methanesulfonate. 
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ethanesulfonate, benzenesulfonate. p-toluenesulfonate and pamoate [i.e., 
1.1'-methylene-bls-(2-hydrQxy^ naphthoate)]salts. 

The Invention also relates to base addition salts of formula I. The chemical bases that 
may be used as reagents to prepare phannaceutlcally acceptable base salts of those 
5 compounds of formula I that are acidic in nature are those that form non-toxic base salts with 
such compounds. Such non-toxic base salts Include, but are not limited to those derived from 
such pharmacologically acceptable cations such as alkali metal cations (e.g., potassium and 
sodium) and alkaline earth metal cattons (e.g., calcium and magnesium), ammonium or water- 
soluble amine addition salts such as N-methylglucamlne-<meglumine). and the lower 
10 alkanolammonium and other base salts of phanmaceutically acceptable organic amines. 

The compounds of this invention include all stereoisomers (e.g., cis and trans isomers) 
and all optical isomers of compounds of the formula 1 (e.g., R and S enantiomers), as well as 
racemk:, diastereomeric and other mixtures of such isomers. 

The compounds, salts and prodrugs of the present Invention can exist in several 
15 tautomeric forms, Including the enol and imine fonm. and the keto and enamine form and 
geometric isomers and mixtures thereof. All such tautomeric forms are included within the 
scope of the present invention. Tautomers exist as mixtures of a tautomeric set in solution. 
In solid form, usually one tautomer predominates. Even though one tautomer may be 
described, the present invention includes all tautomers of the present compounds. 
20 The present Invention also includes atropisomers of the present invention. 

Atropisomers refer to compounds of fbmnula I that can be separated into rolationally restricted 
isomers. 

The compounds of this invention may contain olefin-like double bonds. When such 
bonds are present, the compounds of the invention exist as cis and trans configurations and as 

25 mixtures thereof. 

A "suitable substituenf is intended to mean a chemically and phamDaceutically 
acceptable functional group i.e., a moiety that does not negate the inhibitory activity of the 
inventive compounds. Such suitable substituents may be routinely selected by those skilled in 
the art. Illustrative examples of suitable substituents include, but are not limited to halo groups, 

30 perfluoroalkyi groups, perfluoroalkoxy groups, alkyi groups, alkenyl groups, alkyny! groups, 
hydroxy groups, oxo groups, mercapto groups, alkylthio groups, alkoxy groups, aryl or 
heteroaryl groups, aryloxy or heteroaryloxy groups, aralkyi or heteroaralkyi groups, aralkoxy or 
heteroaralkoxy groups, HO-(C=0)- groups, amino groups, alkyi- and dialkylamino groups, 
carbamoyl groups, alkylcarbonyl groups, alkoxycarbonyl groups, alkylaminocartK)nyl groups 

35 dialkylamino carbonyl groups, arylcarbonyl groups, aryloxycarbonyl groups, alkytsuifbnyl 
groups, arylsulfonyl groups and the like. Those skilled in the art will appreciate that many 
substituents can be substituted by additional substituents. 
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and are each independently selected from the group consisting of hydrogen, 
{CrC5)alkyl. (C3-Cio)cycloalkyl, phenyl. (Ci-Cio)heteroaryl and (CrCio)heterocyclic; wherein 
each of the aforesaid (Ci-C6)alkyl. (C3-Cio)cycloalk^, phenyl, (Ci-Cio)heteroaryl and 
(CrCio)heterocyclic substituents may optionally be independently substituted by one to four 
5 moieties independently selected from the group consisting of halo, (CrC6)alkyl, 
(C2-C6)alkenyl, (C2-C6)alkynyl. perhalo(CrC6)alkyl, phenyl, (C3-Cto)cycloalkyl, 
(CrCio)heteroaryl, {Ci-Cio)heterocyclic, formyi, -CN, (CrC6)alkyl-(C=0K phenyl-(C=OK 
HO-(C=OK (CrC6)alkylO-(C=0K (Ci-<56)alkyl-NHKC=0)-, [(Ci-C6)alkyl]2-N-(C=OK 
phenyl-NH-(C=0)-. phenyl-[((Ci-C6)aIkyl)-NHC=0K "NO2. amino. (Ci-C6)alkylamlno, 

10 [(CrC6)alkyl]2-amino, (CrC6)alkyl-(C=0)-NH-, (CrC6)alkyl-(C=0)-[{(Ci-C6)alkyi>-Nh 
phenyl-(C=0)-NH-, phenyl-(C=0H((CrC6)alkyl)-N]-. H2N-(C=0)-NH-, 

{CrC6)alkyl-HN-(C=0)-NH-. I{Ci-C6)alkyl-]2N-(C=0)-NH-. 
(Ci-C6)alkyl-HN^C=OH((C,-C6)alkyl>.|MJ., I{Ci-C6)alkyl-]2N.(C=OH((C,-Ce)alkyl).Nh 
phenyl-HN-(C=0)-NH-. (phenyl-)2N.(C=0)-NH-, phenyl-HN-(C=OH((Ci-C6)alkyl)-Nh 

15 (pheny«-)2N-<C=0)-[((C,-C6)alkyl)-[sQ-, (Ci-C6)alkyl-0-(C=0)-NH-, 
(Ci-C5)aIkyl-0-(C=OH{(Ci-C6)aIkyl)-Nq-. phenyl-O(C=0)-NH-, 
phenyi-0-(C=:0)-[((CrC6)alkyl)-N]-. (CrC6)alkyl-S02NH-, phenyl-SOzNH-, (Ci-C6)alkyl-SOr, 
phenyi-S02-, hydroxy, (Ci-Cejalkoxy. perhalo(Ci-C6)alkoxy, phenoxy. (CrC6)alkyI-(C=0)-0, 
phenyl-(C=0)-0-. H2N-(C=0>O-, (CrC6)alkyl-HN-(C=0)-0-, [(Ci-C6)aIkyi-l2N-(C=0)-0-, 

20 phenyl-HN-(C=0)-0-, and (phenyi-)2N-(C=0)-0-; wherein two adjacent substituents on said 
R^ or R^ (C3-Cio)cycioalkyl, phenyl. (Ci-Cio)beteroaryl or (CrCio)heterocyclic may be taken 
together with the carbon or heteroatom to which they are attached to form a five to six 
membered carbocyclic or heterocyclic ring; wherein each of said moieties containing a phenyl 
alternative may optionally be substituted by one or two radicals independently selected from 

25 the group consisting of (Ci^Cejalkyl, halo, (Ci-C6)alkoxy. (CrC6)alkyl and 
perhalo(Ci-C6}alkoxy; 

each R^ is independently selected from the group consisting of halo, (CrC6)alkyl, 
(CrC6)alkenyl, (C2"C6)alkynyl, perhalo(Ci-C6)alkyl, phenyl, (CrCio)heteroaryl, 
(CrCio)heterocycllc, (C3-Cio)cycloa!kyl, hydroxy, (CrC6)alkoxy. perhalo(Ci-C6)alkoxy. 

30 phenoxy, (CrCio)heteroaryl-O-, (Ci-Cio)heterocyclic-0-. (C3-Cio)cycioaikyt-0-. (CrC6)alkyi-S, 
(Ci-C6)alkyl-S02-. (Ci-C6)alkyl-NH-S02-, -NO2, amino, (CrC6)a!kytamino, 
[(Ci-C6)alkyI]ramino. (Ci-C6)alkyl-S02-NH-, (Ci-C6)alkyl-(C=0)-NH-, 

(Ci-C6)alkyl-(C=OH((CrC6)alkyl)-isn-, phenyl-(C=0)-NH., phenyl-(C=0)-[((CrC6)alkyl)-Nl-. 
-CN, (Ci-C8)alkyKC=OK phenyl-(C=0)-, (Ci-Cio)heteroaryl-(C=0)-, 

35 (C,-Cio)heterocycllo-(C=OK (Cy-Cio)cycloalkyKC=0)-, HO-(C=0), (Ci-C6)alkyl-0^C=0>-, 
H2N(C=0)-. (Ci-C6)alkyl-NH-(C=OK [(CrC6)aIkyI]2-N-{C=OK phenyl-NH-(C=OK 
phenyl-[((Ci-CB)alkyI)-N]-(C=0>-, (Ci-Cio)heteroaryl-NH-{C=0)-, 
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(CrCio)heterocyclic-NH-(C=0)-, (C3-Cio)cycloalkyl-NH-(C=0)" and (CrC6)alky!-{C=0)-0-; 
wherein two adjacent substituents may optionally be taken together to form a three to six 
membered carbocyclic or heterocyclic ring; 

s is an integer from zero to five; 
5 and are each independently selected from the group consisting of hydrogen, 

halo and R®-B-(CH2)„-; 

n Is an integer from zero to sbc; 

each B is Independently a bond, -{CHR''°}-. -0-, -S-, -(S02>-. -(C=0)-, -0(C=sOK 
.(C=6)-0-, .(C=0)-NR^^-. -(R'°-N)-. .(Rio.N)-SOr, "(R'^-NHC=0)-. -SOHNR^^K 

10 -{R^°-NHC=0)-(NR"K -(0)-{C=0HNR^V or-(R^°-NHC=0)-Os 

R^ and R^ are each independently selected from the group consisting of hydrogen, 
R^*-(CR^®H)p-, phenyl, (Ci-Cio)heteroaryl, (Ci-Cio)heterocyclic, (CrCio)cycloallcyl, 
(CrC6)alkyl-{S02)-. phenyl-CSOz)-. . HaN-CSOaK (Ci-C6)alkyf-NH-^S02)-, 

[(Ci-C6)alkyl-]2N-(S02)-, phenyl-NH-(S02)-. (phenyl-)2N-(S02):, R^®-(Ci-C6)alkyKC=0)-. 

15 phenyl-(C=0)-. (CrC,o)heteroaryl-(C=0)-, (CrCio)heterocyclic-(C=0)-, 

(C3-Cio)cycloalkyl-(C=OK (CrC6)alkyl-0-(C=0)-, (CrCio)heterocyclic-0-(C=0)-, 
(C3-Cio)cycloaIkyl-0(C=0)-, H2N-(C=0K (Ci-C6)alkyl-NH-(C=OK phenyl-NH-(C=OK 
(Ci-Cio)heteroaryl-NH"(C=OK (Ci-Cio)heterocyclic-NH-(C=0)-, 
(C3-Cio)cycloalkyl-NH-(C=0)-. [(CrC6)alkyl-]2N-(C=0)-, (phenyl-)2N-{C=0)-. 

20 phenyl-[((CrC6)alkyl)-NHC=0K (C,-Cio)heteroaryK((C,-C6)alkyl)-IM]-(C=OK 
(Ct-Cio)heterocyclic-[{(Ci-C6)alkyI)-N]-(C=OK and 
(C3-Cio)cycIoalkyl-[((Ci-C6)alkyl)-N]-(C=0)-, wherein each of the aforesaid phenyl, 
heterocyclic, heteroaryl or cycloalkyi R^ and R'^ alternatives may optionally be independently 
substituted by one to four moieties independently selected from the group consisting of halo, 

25 R^^-(Ci-C6)atkyl, (C2-C6)alkenyl, {C2-C6)alkynyl, perhalo(Ci-C6)alkyl, (C3-Cno)cycloalkyl, 
phenyl, benzyl, (Ci-Cio)heterocyclic, (Ci-Cio)heteroaryl, (Ci-C6)alkyl-S02-. formyl. -CN, 
(Ci-C6)alkyl-(C=0)-, (C3-Cto)cycloalkyl-(C=0)-, phenyl-(C=0)-, (CrCio)heterocycljo-(C=0)-, 
(Ci-Cio)heteroaryHC=0)-. HO-(C=0)-. (Ci-C6)alkyl-0-(C=0)-, (C3-Cio)cycloalkyl-0-(C=0)-. 
(CrCio)heterocyclic-0-(C=0>-. (Ci-C6)a!kyl-NH-(C=0)-, (C3-Cio)cycloalkyl-NH-{C=0)-, 

30 phenyl-NH-(C=0>-, (Ci-Cio)heterocyclic-NH-(C=OK (Ci-Cio)heteroaryl-NH-(C=0)-, 
[(CrC6)alkyl]2-N-(C=0)-. phenyl-[{(Ci-C6)alky!)-NHC=0>-, hydroxy. (Ci-C6)alkoxy, 
perhaIo(Ct-C8)alkQxy, (C3-Cto)cycloalkyl-0-, phenoxy, (Ci-Cio)heterocyclioO-, 
(Ci-Cio)heteroaryl-O-, (CrC6)alkyl-(C=0).C>-, (Cs-Cio)cycloalkyl-(C=0)-0. phenyl-(C=0)-0-. 
(Ci-Cio)heterocycrK>-(C=0)-0-, (Ci-Cio)heteroaryl-(C=0)-0-, -NO2, amino. {Ci-C6)alkylamino, 

35 [(Ci-C6)alkyl]2-amino, formamidyl. (CrC6)aIkyi-(C=0)-NH-. (C3-Cio)cycloalkyl-(C=0)-NH-, 
phenyKC=0)-NH-. (CrCio)heterocyclic-(C=0)-NH-. (Ci-Cio)heterGaryl-{C=0)-NH-, 
(Ci-.C8)alkyKC=OH((Ci-C6)alkyl)-N]-, phenyl-(C=0)-[(CrC6)alkyl-N]-, {Ci-C6)alky|.S02NH-. 
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(C3-Cio)cycloalkyl-S02NH-. ' phenyl-SOalMH-, (CrCio)heterocyclic-S02NH- and 
(Ci-Cio)heteroaryI-S02NH-; wherein each of said phenyl and heteroaryl moiety alternatives 
may optionally be substituted by one or two radicals independently selected from halo, 
(Ci-C6)alkyl. (Ci-C6)alkoxy. perfluoro(CrCe)alkyl and perfluoro(Ci-C6)alkoxy; 
5 p is an Integer from one to six; 

R® is selected from the group consisting of hydrogen, -CF3. -CsN, R^^-(R^^CH)m-, 
phenyl, (Ci-Cio)heteroaryl. (Ci-Cio)heterocyclic and (C3-Cio)cycloalkyl; wherein each of the 
aforesakJ R® phenyl. (CrCio)heteroaryl. (Ci-Cio)heterocyclic and (CrCio)cycloalkyl 
substituents may optionally be substituted by one to four moieties independently selected 
10 from the group consisting of halo, (Ci-C6)alkyl, (CrC6)alkenyl. (CrC6)alkynyl. 
perhalo(CrC6)alkyl, phenyl. (Ci-Cio)heteroaryl, (CrCio)heterocyclic, (C3-Cio)cycloalkyl, 
hydroxy, (Ci-C6)alkoxy. perhalo(CrC6)alkoxy, phenoxy, (CrCio)heteroaryl-O-, 
(Ci-Cio)heterocycllo-0-. (C3-Cio)cycloalkyl-a-, (Ci-Cejalkyl-S-. (Ct-C6)alkyl-S02-. 
(Ci-C6)alkyl4^H-S02-, -NO2, amino, (CrC8)alkylamino. I{Ci-C6)alky02-amlno. 
15 (CrC6)alky|.SOrNH-. (CrC6)alkyl-(C=OVNH-, (Ci^)aIkyl-(C=OH((Ci-C6)alkyl>.NJ-, . 
phenyl-(C=0>NH-, phenyl-(C=OH((Ci-C6)aIkyl)-N]-, -CN, (C,-C6)alkyl-(C=0)-; phenyKC=OK 
(Ci-C,o)heteroaryl-(C=0)-, {CrCio)heterocyclic-(C=0)-, (C3-Cio)cycloalkyl-(C=0)-. 
HO-(C=0)-, (Ci-C6)aIkyl-0-(C=0K H2N(C=OV. (Ci.C6)alkyl-NH-(C=0)-. [(Ci-C6)alkyl]2-N- 
(C=Oh phenyl-NH-(C=0)-. phenyK((Ci-C6)alkyl)-.NHC=OK (Ci-Cio)heteroaryl-NH.(C=OK 
(CrCio)heterocycIic-NH-(C=OK (CrCio)cycloalkyl-NH-(C=OK (CrC6)alkyl-(C=0)-0- and 
phenyl-(C=0)-0-; wherein two adjacent substituents on said R° phenyl, (Ci-Cio)heterocyclte 
or {C3-Cio)cycloalkyl may be taken together with the carbon or heteroatom to which they are 
attached to fomi a five to six membered heterocyclic or carbocydic ring; 
m is an integer from one to six; 

is hydrogen. (CrC6)alkyi.SOz- or (Ct-C6)alkyl; 
R" is hydrogen or (Ci-C6)alkyt; 

each R^* is independently selected from the group consisting of hydrogen, amino, 
(Ct-C8)aIkoxy or (Ct-C6}alkyl; 

R^^ is selected from the group consisting of hydrogen, (Ci-C6)alkyl, (C2-C6)alkenyl, 
(C2-C6)alkynyf. phenyl. (CrCio)heteroaryl. (Oi-Cio)heterocyclic. (C3-Cio)cycloalkyl. hydroxy. 
(CrC6)aIkoxy, perha!o(Ci-C6)alkoxy, phenoxy. {Ci-Cio)heteroaryl-0-, (Ci-Cio)iieterocyclic-O-. 
(C3-Cio)cycloalkyl-0-, (CrC6)a!kyl-S-. (Ci-C6)alkyl>SOr. (Ci-C6)alkyl-NH-S0r. -NO2. amino. 
(CrC6)alkylamlno. [(Ci-C6)alkyl]2-amino, (Ci-Cfl)alkyl<S02-NH-. phenyl-SOz-NH-, 
(Ci-C8)alkyl-SOr[((CrC6)alkyl)-N]-. phenyl-S02-[((Ci-C6)aIkyt)-N]-, (CrC8)alkyl-(C=0)-NH-, 
(Ci-Ce)alkyKC=0H((CrC6)alkyl)-N]-, phenyl-{C=0)-NH-. phenyl-(C=OH((C,-C6)alkyl).NK 
-CN, (Ci-C6)alkyl-(C=0)-. pheny|.(C=0)-. (Ci-Cio)heteroaryl-(C=OK 

(Ct-Cio)heterocyclic-(C=0)-. (C3-Cio)cycloalkyl-(C=OK HO(C=0)-. (CrCe)alkyl-0-(C=OK 
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H2N{C=OK (CrC8)aIkyl-NH-(C=OK [(CrC6)alkyl]rN-(C=0>.. phenyl-NH-(C=0)-. 
phenyl-[((CrC6)alkyl)-NKC=0K (CrCio)heteroaryl-NH-(C=OK 
(CrCio)heterocycIic-NH-(C=0)-. (C3-Cio)cydoalkyl-NH-(C=OK (Ci-C6)alkyl-{C=0>-0- and 
phenyl-(C=0)-Os 

5 R^^ is selected from the group consisting of hydrogen, halo, (Ci-C6)alkyl, 

(C2-C6)alkenyl, (C2-C6)alkynyl, perhaIo(Ci-C6)alkyl, (C3-Cio)cycloalkyl, phenyl, 
(Ci-Cio)heterocycllG. (Ci-Cio)heteroaryl, phenyKS=0}-, (Ct-Ceialkyl-SOy-, phenyl-SOr, 
HaN-SQr. (CrCejalkyl-NH-SOr. phenyl-NH-SOr. [(Ci-C6)aIkyl-]2N-SOr. (phenyI-)J^-SOr. 
formyl, -CN, (CrC6)alkyI-(C=0K phenyl-<C=0)-, (Ci-Cio)heteroaryl-(C=0), 
10 (Ci-Cio)heterocyc[ic-(C=0)-, (C3-Cio)cycloalkyl-(C=0)-, HO-(C=0)-, R^®-(Ci-Ce)alkyl-0-{C=0). 
(C3-Cio)cycloalkyl-0-(C=0)-. (CrCio)heterocyclic^O-(C=0)-, H2N-(C=0f, 

R'®-(Ci-C6)alkyl-NH-(C=Oh. (C3<:io)cycloalkyl-NH-(C=0)-. phenyl-NH-{C=OK 

(Ci-C,D)heterocycllc-NH-(C=0)-, (C,-Cio)heteroaryl-NH-(C=0)-. I(CrC6)alkyl]2"N-(C=0>-, 
phenyl-K(Ci-C6)alkyl)-N]-(C=0)-, (Ci-C,D)heteroaryi.I((Ci-Ce)alkyl)-NHC=0)-, 

15 (Ci-C,o)heterocyclM((Ci-CB)alky!)-N]-(C=OK (C3rC,o)cydoalkyl[{{C,-Ce)alkyl)-NHC«OK 
hydroxy, R*®-{CrC6)alkoxy, perhalo(C,-C6)alkoxy, (C3-C,o)cycloalkyl-0-, phenoxy, 
(C,-C,o)heterocyclic-0-. {Ci-C,o)heteroaryl-0-, R^^-(CrC6)alkyl-{C=0>'C)-, 

{C3"Cio)cycloalkyl-(C=0)-0-, phenyl-(C=OH>, (Ci-C,o)heterocyc)ic-(C=0>-0-, 

(CrCio)heleroaryl-(C=0)-0-, -NO2, amino. R^®-(Ct-C6)alkylamino, [(Ci-C8)alkyil2"amino, 
formamkJyl, R^®-(Ct-C6)alkyi-(C=0)-NH-, (C3-Cio)cycloalkyl-(C=b)-NH-, phenyKC=0>-N)+., 
(Ci-C,o)helerocycllc^(C=0)-NH-. {C,^,o)heteroaryKC=0)-NH-, 
R'®-(C,-C6)alkyHC=OH((Ct-C6)alkyl)-N]-, phenyl-(C=OH((CrCff)alkyl>.N]-, 
R^®-(CrC6)alkyl-S02NH-, (C3-Cio)cycloalkyl-S02NH-. phenyl-SOzNH-, 

(Ci-Cio)heterocyclic-S02NH- and (Ci-Cio)heteroaryl-S02NH-; wherein each of the aforesaid 
phenyl, heterocydk;, heteroaryl or cycloalkyi R^^ alternatives may optionally be independently 
substituted by one to four moieties independently selected from the group consisting of halo, 
R^®-(Ci-C8)alkyl, (C2-C6)alkenyl. (Cz-Cajalkynyl, perhalo(C,-Ce)aIkyl. (C3-C,o)cycloalkyl, 
phenyl, benzyl, (CrCio)heterocycllc. (Ci-Cio)heteroaryl, {Ci-Cejalkyl-SOz^, formyl, -CN, 
R^^-(Ci-C6)alkyl-(C=0)-. (C3-Cio)cycloalkyI-{C=0)-. phenyl-{C=0)-, 

{CrCio)heterocyclic-(C=0)-. (Ct-Cio)heteroaryl-{Cs=0)-. HO-(C=0^. (Ci-C6)alkyl-O(C=0)-. 
{C3-Cio)cycloalkyl-0-(C=0)-, (Ci-Cio)heterocyclfc-0-(C=0>-. (Ci-C,o)heteroaryl-0-(C-0)-, 
H2N-(C=0K R'®^(Ci-C6)alkyl-NH-(C=0)-, (CrCio)cycloalkyl-NH-(OOK phenyl-NH-(O0K 
(Ci^io)heterocyclic-NH-(C=0)-. (Ci-Cio)heteroaryl-NH-(C=0)-, t(CrC6)alkyl]rN-(C=0K 
phenyI-[((CrC6)alkyl)-N]-(C=0)-, hydroxy, R^®-(Ct-C6)alkoxy, perhalo(CrC8)aIkoxy. 
(C3-Cio)cycloalkyW>, phenoxy, (Ci-Cio)heterocyolic-O-, (CrCio)heteroaryl-O-, 
R^^-(CrC6)alkyl-(C=0)-O-. (C3-Cio)cycloalkyl-(C=0)-0-. phenyt-(C=0)-0-, 

(CrCio)heterocyclic-(C=0)-0-. (CrCio)heteroary|.(C=0)-0-, -NOj, amino. 
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R^®-(Ci-C6)alkylamino. KCrC6)alkyl]2-amino. formamidyl. R^®-{CrC6)alkyl-(C=0>-NH-, 
(C3-Cio)cycloa!kyl-(C=0)-NH-. phenyI-(C=0)-NH-, (CrCio)heterocycflc-{C=0)-NH-. 
(Ci-Cio)heteroaryl-(C=0)-NH-, R^®-(Ci-C6)alkyl^(C=0)-K(CrC6)alkyl)-N]-. 
phenyl-(C=0)-[((CrC6)alkyi)-N]-. R'^-(CrC6)aIkyl>S02NH-. (C3-Cio)cycloalky(-S02NH-. 
5 phenyl-SOaNH-, (Ci-Cio)heterocyclic-S02NH- and (CrCio)heteroaryl-S02NH-; wherein each 
of said phenyl and heteroaryl moiety alternatives may optionally be substituted by one or two 
radicals independently selected from the group consisting of halo, (Ci-C6)alkyl. (Ci-C6)alkoxy, 
perfIuoro(Ci-C6)alkyl and perfluoro(Ci-C6)aikoxy; 

each R*^ is independently selected from the group consisting of hydrogen, halo, 

10 (CrCejalkyI, (C2-C6)alkenyl, perhalo(CrC6)alkyl. HO-(C=0)-. (CrC6)alkyi.O-(C=OK 
H2N-(C=OK {Ci-C6)alkyl-NH-(C=0K [(CrC6)alkyl]2-N-(C=0)-. hydroxy, (CrCajallcoxy, 
(Ci-C6)all^yl-(C=0)-0-, amino, (Ci-C6)alkylamino, [(Ci-C6)alkyl]ramino, fomiamidyl and 
(Ci<:e)aIkyI-(C=0)-NH-; 

each R*^ is independently selected from the group consisting of hydrogen, halo, 

15 (Ci-C6)alkyl, (C2-C6)alkenyl, (C2-C6)alkynyl, perhalo(CrC6)alkyl. (Ci-Cio)heterocyclic, 
HO-(C=:0>-, (CrC8)alkyI-0-(C=0)-, H2N-(C=0)-. (CrC6)alkyl-NKKC=0>-, 
l(CrC6)alkyl]2-N-(C=0>-, hydroxy. (CrC6)alkoxy, perhaIo(Ci-CB)alkoxy, 

(CrC6)alkyKC=0)-0, -NO2. amino, (CrC6)alkylamino, [(Ci-C6)alkyl]ramino, fonmamidyl and 
(Ct-C6)alkyi-(C=0)-NH-; wherein said (CrCio)heterocycliG may optionally be substituted by 

20 one to three substitutents independently selected from the group consisting of halo, 
(CrC6)alkyl, (Ci-C6)alkoxy, amino, (CrC5)alkylamino and [(Ci-C6)alkyI]2-amino; 

or R^ and R^ or R"* and R^ or R^ and R® may be taken together with the atoms to 
which they are attached to form an optionally substituted five to ten membered saturated, 
unsaturated or aromatic ring optionally containing two to three heteroatoms independently 

25 selected from NH» N, O, S, SO or SO2; wherein sakl ring may be optionally substituted by 
one to three substituents independently selected from the group consisting of 0x0, halo, 
(Ci-C6)alkyl, phenyl, (Ci-Cio)heteroaryl, (Ci-Cio)heterocyclic, (C3-Cio)cycloalky!. hydroxy, 
(CrC6)a!koxy, phenoxy, (CrCio)heteroaryl-O-, (Ci-Cio)heterocyclio-O-, (C3-Cio)cycloalkyl-0-. 
(Ci-Ce)alkyl-S-, (CrC8)a!kyl-S02-, phenyl-S-. phenyl-(S=0)-. phenyl-S02-, 

30 (Ci-C6)alkyl-NH-SOr. [(CrC6)alkyl]2-N-S02-, phenyl-NH-SOz-, {phenyI)rN-S02-. 
phenyl-[N(Ci-CB)alkyl]-SOz-, fonnyl, (Ci-C6)alkyl-(C=0)-. phenyl-(C=Oh 
{Ci-Cio)heteroaryl-(C=OK (Ci-Cio)heterocyclic-{C=0)-, (C3-Cio)cycloalkyl-(OOK 
HO-{C=0)-, (Ci-C6)alM-0-(C=0)-, (Ci-Cio)heterocyclic-0-(C=OK 

(C3-Cio)cycloalkyl-0-(C=OK H2N-(C=0)-, {CrC6)alkyi-NH-(C=0)-. [(CrC8)alkyl]2-N-(C=OK 

35 phenyl-NH-(C=0)-, phenyl-[(CrC6)a!kyl)-N]-(C=0)-, (Ci-Cio)heteroaryl-NH-(C=OK 
(Ci-Cio)heteroary4(Ci-C6)alkylVN]-(C=0)-, (Ci-Cio)heterocyclic-NH-(C=OK 
(C,-Cio)heterocyclic-[((CrC6)alkyl)-N]-(C=0)-. (C3-Cio)cycloalkyl-NH-(C=0)-, 
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{C3-Cio)cycloalkyl-{((Ci-C6)alkyl)-NHC=0>-. amino, (CrC6)alkylamino. KCi-Ce)alkyl]2amino, 
(CrCB)alkyi-SOrNH-. phenyl-SOrNH-, (Ct-C6)alkyl-S02-[((C,-C6)alkyl)-N]-. 

phenyl-S0r[((Ci-C6)alkyl)-N]-, formamldyl, (CrC6)alkyl-(C=0)-NH-, 

(CrC6)alkyl-(C=0)-[((CrC6)alkyI)-Nh phenyl-(C=0).NH-. phenyl-(C=OH((CrC6)alkyl)-Nl.. 
6 (CrClo)hete^oary^(C=0)-NH^ tCi-Cio)heteroaryI-(C=0)-I((CrC6)alkyl)-Nl-, 
(Ci-Cio)heterocyclic-(C=0)-NH-, (CrCio)het€rocyclic«(C=0)-[((CrC6)alkyl)-N>, 
{C3-Cio)cycloalkyI-(C=0)-NH-. (CrCio)cycIoalkyi-(C=OH((CrC6)alkyl)-N]., H2N(C=0)-NH-, 
{Ci-C6)alky!-HN-(C=0>-NH-, {Ci-Ce)alkyl-HN-(C=OH((Ci-Cs)alkyl)-Nl-, 
[(Ci-C6)alkyOrN-(C=0)-NH-. I(CrC6)alkyl]2-N^{C=OH((Ci-C6)alkyl)-Nl-, 
10 phenyl-HN-(C=0)-NH-, . phenyl-HN-(C=OH((Ci-C6)alkyl)-N]-, (phenyl)2-N-(C=0)-NH-, 
(phenyl)2-N-(C=OH((Ci-C6)alkyl)-Nh (Ct-Cio)heteroaryl-HN-(C=0)-NH-, 
{Ci-Cio)heteroaryl-HN-(C=OH((Ct-C6)alkyl)-rsrH, 

[(Ci-Cio)heteroaryI]2-N-(C=0)-[((CrC6)aIkyl)-N]-, [(Ci-Cio)heteroaryl]rN-(C=0)-NH-, 
(Ci-Cio)heterocyclic-HN-(C=0)-NH.. (Ci-Cio)heterocyclic-HN-(C=OH{(Ci-C6)alkyl)-l>^ 

15 [{Ci^io)heterocydfc]24S|-(C=0)-[((C,-C6)aikyf^N^^^ [(Ci-Cio)heterocyclic]rN-(C=0)-NH-, 
(C3-Cio)cycloalkyl-HN-(C=OVNH-. (C3-Cio)cycIoalkyl-HN-(C=OH({Ci-C6)alky))-N]-. 
[(C3-Cio)cycloalkyl]2-N-(C=OH{(CrC6)alkyl)-N]-. [(C3-Cio)cycloalkyl]rN-(C=0)-NH-, 
(Ci-C6)alkyl-(C=OK)-, phenyKC=0)-0-, (C,-C,o)heteroaryl-(C=0>-0-, 

(Ci-Cio)helerocyclic-(C=0)-0-. (C3-Cio)cycloalkyl-(C=0)-0-. (CrC6)alkyI-NH-(C=0)-0-, 

20 [(CrC6)aIkyllrN-(C=0)-0., phenyf-NH-(C=OK)-, (Ci-Cio)heteroaryl-NH-(C=0)-0-, 
(C,-Cio)heterocyclio-NH.(C=0)-0- and (C3-Cio)cycloalkyl-NH-(C=0)-0-; 

with the proviso that when (R^Vphenyl-Het is (b), Is R^-B-(CH2)nS n is zero and B 
is a bond; then R° must be other than phenyl; 

or a phanmaceutically acceptable salt thereof. 

25 As used herein, the term "alkyl." as well as the alkyi moieties of other groups referred 

to herein (e.g., alkoxy)» may be linear or branched (such as methyl, ethyl, n-propyl, /sopropyl, 
n-butyl, feo-butyl, seconcfa/y-butyl, terf/a/y-butyl). and they may also be cyclic (e.g., cyclopropyl 
or cyclobutyl); optionally substituted by 1 to 3 suitable substituents as defined above such as 
fluoro. chloro, trifluoromethyl, (Ci-Ce)alkoxy, (C8-Cio)aryloxy, trifluoromethoxy, difluoromethoxy 

30 or (Ci-C6)alkyl. The phrase "each of said alkyl" as used herein refers to any of the preceding 
alkyi moieties within a group such alkoxy, alkenyl or alkytamino. Preferred alkyls Include 
(CrC4)alkyl, most preferably methyl and ethyl. 

As used herein, the term "cydoalkyT refers to a mono or bicyclic carbocyclic ring (e.g.. 
cyclopropyl, cyclobutyl. cyclopentyl, cyclohexyl, cycloheptyl, cydoodyl, cydononyl, 

35 cyclopentenyl, cydohexenyl. bicyclop2.1]heptanyl. bicycbp.2.1]octanyl and 
bicyclo[52.01nonanyl. etc.); optionally containing 1-2 double bonds and optionally substituted 
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by 1 to 3 suitable substftuents as defined above such as fluoro, chloro, trifluoromethyl, (Cr 
C6)alkoxy. (C5-Cio)aryloxy, trifluoromethoxy. difluoromethoxy or (CrC6)alkyl. 

As used herein, the term "halogen" includes fluoro, chloro, bromo or iodo or fluoride, 
chloride, bromide or iodide. 
5 As used herein, the term "halo-substituted alkyl" refers to an alkyi radical as 

described above substituted with one or more halogens included, but not limited to, 
chloromethyl, dichloromethyl, fluoromethyl, difluoromethyl, trifluoromethyl, 2,2.2-trlchioroethyl, 
and the like; optionally substituted by 1 to 3 suitable substituents as defined above such as 
fluoro, chioro. trifluoromethyl. (Ci-C6)alkoxy, (Cs-Cio)aryloxy, trifiuoromethoxy, difluoromethoxy 
10 or (Ci-C6)alkyl. 

As used herein, the term "alkenyl" means straight or branched chain unsaturated 
radicals of 2 to 6 carbon atoms, including, but not limited to ethenyl, 1-propenyl, 2-propenyl 
(allyl), feo-propenyl, 2-methyl-1-propenyl. 1-butenyl, 2-butenyl. and the like; opttonally 
substituted by 1 to 3 suitable substituents as defined above such as fluoro, chloro, 

1 5 trifluoromethyl, {CrC6)alkoxy, (C6-Cio)aryloxy. trffluoromethoxy. difluoromethoxy or (Ci-C6)alkyl. 

As used herein, the temn "(C2-C6)alkynyi" is used herein to mean straight or branched 
hydrocarbon chain radicals having one triple bond including, but not limited to, ethynyl, 
propynyl, butynyl, and the like; optionally substituted by 1 to 3 suitable substituents as defined 
above such as fluoro, chloro, trifluoromethyl, (Ci-C6)a'koxy, (C6-C,o)aryloxy, trffluoromethoxy. 

20 difluoromethoxy or (Ci-C6)alkyl. 

As used herein, the term "carbonyT or "(C=0)" (as used in phrases such as 
alkyicarbonyf, alkyl-(C=0)- or alkoxycarbonyl) refers to the joinder of the >C=0 moiety to a 
second moiety such as an alkyl or amino group (i.e. an amido group). Alkoxycarbonylamino 
(i.e. alkoxy(C=0)-NH-) refers to an alkyl carbamate group. The carbonyi group is also 

25 equivalently defined herein as (C=0). Alkylcarbonylamino refers to groups such as 
acetamide. 

As used herein, the temi '•phenyl-[(Ci-C6)alkyl)-N]-(C=0)-. * as used herein, refers to a 
disubstituted amide group of the fomiula 




30 As used herein, the term "aryl" means aromatic radicals such as phenyl, naphthyl, 

tetrahydronaphthyl, indanyl and the like; optionally substituted by 1 to 3 suitable substituents as 
defined above such as fluon3. chloro. trifluoromethyl. (CrC6)alkoxy, (C6-Cio)aryloxy, 
trifiuoromethoxy, difluoromethoxy or (Ci-C6)alkyl. 

As used herein, the temn "heteroaryl" refers to an aromatic heterocyclic group usually 

35 with one heteroatom selected fi-om O, S and N in the ring. In addition to said heteroatom, the 
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aromatic group may optionally have up to four N atoms In the ring. For example, heteroaryl 
group includes pyridyl, pyrazinyl. pyrimidinyl, pyridazinyl, thienyl, fury), imidazolyl, pyrrolyl, 
oxazolyl (e.g., 1,3-oxazolyl, 1,2-oxazolyl), thiazolyl (e.g., 1,2-thiazolyi, 1 .3-thlazolyl), pyrazolyl, 
tetrazolyl. triazolyl (e.g.. 1 ,2,3-triazolyl, 1.2,4-triazolyI), oxadiazolyl (e.g., 1,2.3-oxadiazolyl), 
5 thiadiazolyl (e.g., 1,3,4-thiadiazolyl), quinolyl, isoquinolyl, benzothieny), benzofuryl, indolyl, 
and the like; optionally substituted by 1 to 3 suitable substttuents as defined above such as 
fluoro, chloro, trifluoromethyl, (Ci-C6)alkoxy, (CrCio)aryk)xy, trifluoromethoxy, difluoromethoxy 
or (Ci-C6)alkyt. Particularly preferred heteroaryl groups Include oxazolyl. imidazolyl, pyridyl, 
thienyl, furyt, thiazolyl and pyrazolyl (these heteroaryls are most prefenred of the R^, R^ R° 

10 and R^ heteroaryls). 

The term "heterocyclic" as used herein refers to a cyclic group containing 1-9 carbon 
atoms and 1-4 hetero atoms selected from N, O, S or NR'. Examples of such rings Include 
azetidinyl, tetrahydrofuranyl, imidazolkiinyl, pynrolidlnyl, piperidinyl, piperazinyl, oxazolkJinyl, 
thiazolidinyl, pyrazolidinyl, thiomorpholinyi, tetrahydrothiazinyl, tetrahydro-thiadiazinyl, 

15 morphotinyl, oxetanyl, tetrahydrodiazinyl, oxazinyi, oxcithlazinyt. indolinyt» isoindolinyl, 
quincudidinyl, chromanyl, isochromanyl, benzocazlnyl, and the like. Examples of said 
monocyclic saturated or partially saturated ring systems are tetrahydrofuran-2-yl, 
tetrahydrofuran-3-yl, imidazolidin-1 -yl, imidazolldin-2-yl, imldazolldin-4-y!, pyrro!idin-1 -yl, 
pyrToildin-2-yl, pyrrolidin-3-yl, piperidin-1-yl, piperidin-2-yl, piperidin-3-yl, piperazin-1-yl, 

20 piperazin-2-yl, piperazin-3-yi. 1.3-oxazolidirH3-yl. isothiazolidine, 1,3-thiazolidin-3-yl, 
1 ;2-pyrazolidin-2-yl, 1 ,3-pyrazoIidln-1-yI, thiomorpholin-yl, 1 ,2-tetrahydrothiazin-2-yl, 
1 ,3-tetrahydrothiazin-3-yl. tetrahydrothiadiazin-yl, morpholin-yl, 1 .2-tetrahydrodiazin-2-yl, 
1,3-tetrahydrodiazin-1-yl. 1,4-oxazin-2-yl, 1,2,6-oxathiazin-4-yl and the like; optionally 
substituted by 1 to 3 suitable substituents as defined above such as fluoro, chloro. 

25 trifluoromethyl. (Ci-Ce)alkoxy. (C6-Cio)arytoxy. trifluoromethoxy. difluoromethoxy or (Ci-C6)alkyl. 

Alternative, as used herein refers to a substituent. group or moiety which contains as 
any component of the substituent, group or moiety the designated altemative. 

A preferred embodiment of the present invention is that group of compounds of 
fomnula I wherein is (CrC6}alkyl, more preferably (Ci-C5)alkyl, more preferably 

30 (Ci-C4)alkyl. 

Another embodiment of the present invention is that group of compounds of formula I 
wherein R^ is (Ci-C6)alkyl, more preferably (CrC5)aIkyl. more preferably (CrC4)alkyl. 

Another embodiment of the present invention is that group of compounds of formula I, 
wherein R^ is optionally substituted (C3-C6}cycloalkyl, more preferably optionally substituted 
35 cyclobutyl or cydopentyl; more preferably optionally substituted by 1 to 3 substituents selected 
from the group consiting of fluoro, chloro. trifluoromethyl. hydroxy, (CrC6)alkoxy, amino, 
trifluoromethoxy, and (Ci-C6)alkyl. 
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Another embodiment of the present Invention is that group of compounds of formula I 
wherein is optionally substituted phenyl; more preferably optionally substituted by 1 to 3 
substituents selected from the group consiting of fluoro, chloro, trifluoriDmethyl, hydroxy, 
(CrC6)alkoxy, amino, trifluoromethoxy. and (Ci-Ce)alkyl. 
5 . Another embodiment of the present invention is that group of compounds of fomnula I 

wherein is optionally substituted (Ci-Cio)heterocyclic. more preferably optionally 
substituted tetrahydrofuranyt. more preferably optionally substituted by 1 to 2 substituents 
independenty selected from the group consiting of fluoro, chloro, trifluoromethyl. hydroxy. 
(Ci-C6)alkoxy, amino, trifluoromethoxy. and (Ci-<^)aikyl. 

10 Another embodiment of the present invention Include that group of compounds of 

formula I wherein R^ is optionally substituted {Ct-Cio)heteroaryl, more preferably optionally 
substituted thiophenyl and pyridinyl, more preferably optionally substituted by 1 to 2 
substituents independently selected from the group consiting of fluoro, cHoro, trifluoromethyl. 
hydroxy, (Ci-C6)alkoxy. amino, trifluoromethoxy, and (Ci-C6)alkyl. 

15 Another embodiment of the present invention is that group of compounds of formula I. 

wherein R^ or R^ is hydrogen. 

An embodiment of the present invention includes compounds of fonmula I, refen-ed to 
as the phenyl-pyrrolyl-benzolmidazoles, wherein the compounds have the formula 




20 Other embodiments of the present invention include that group of compounds of formula 1(a) 
in combination with each of the aforementioned embodiments of and R^. 

Preferred compounds of the present invention include compounds of fomnula 1. 
referred to as the phenyl-imidazolyl-benzoimidazolones, wherein the compounds have the 
formula 
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Other embodiments of the present Invention Include that group of compounds of formula 1(b) 
in combination with each of the aforementioned embodiments of and 

Other preferred compounds of the present invention include compound of formula I, 
5 refenred to as the phenyl-pyrazolyl-benzoimidazolones, wherein the compounds have the 
formula 




Other embodiments of the present Inventlwi include that group of compounds of fbnnula 1(c) 
in combination with each of the aforementioned embodiments of R^ and R^. 

Another embodiment of the present invention includes compounds of fonmula I, 
referred to as the phenyl-oxazolyl-benzoimidazolones. wherein the compounds have the 
formula 
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Other embodiments of the present invention include that group of compounds of formula 1(d) 
in combination with each of the aforementioned embodiments of and R^. . 

Another embodiment of the present invention Includes compounds of fomnula I, 
5 refen-ed to as the phenyl-tsoxazolyl-benzoimidazolones. vvherein the compounds have the 
fomnula 




Other embodiments of the present invention include that group of compounds of formula 1(e) 
in combination with each of the aforementioned embodiments of R^and R^ 
10 Another embodiment of the present invention includes compounds of fonmula I, 

referred to as the phenyl-pyrazolyl-benzoimidazolones, wherein the compounds have the 
fomnula 
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Other embodiments of the present invention include that group of compounds of formula 1(f) in 
combination with each of the aforementioned embodiments of and 

Another embodiment of the present invention includes compounds of formula I, 
5 referred to as the phenyl-thiazolyl-benzoimidazolones, wherein the compounds have the 
formula 




1(g) 



Other embodiments of the present Invention include that group of compounds of formula 1(g) 
In combination with each of the aforementioned embodiments of R^ and R^. 

Another embodiment of the present invention includes compounds of formula I, 
refen-ed to as the phenyl-isothiazolyl-benzoimldazolones, wherein the compounds have the 
formula 
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Other embodiments of the present invention include that group of compounds of formula 1(h) 
In combination with each of the aforementioned embodiments of and R^ 

Another preferred embodiment of the present invention is that group of compounds of 
5 fomnula I (and 1(a), 1(c), 1(e), 1(f), and 1(h)) wherein is hydrogen. Other embodiments of the 
present invention include those compounds of fonmula I (and 1(a), 1(c), 1(e), 1(f), and 1(h)) 
wherein R^ is hydrogen In combination with the aforementioned embodiments of R^ and R^. 

Another embodiment of the present invention Is that group of compounds of formula I 
(and 1(a), 1(c). 1(e), 1(f), and 1(h)) wherein R"* is R®-B-(CH2)n- and n is zero. Other 
10 embodiments of the present Invention include those compounds of fonmula I (and 1(a), 1(c), 
1(e), 1(f). and 1(h)) wherein R"* Is R®-B-(CH2)n- and n is zero In combination with the 
aforementioned embodiments of and R^ 

Another embodiment of the present invention is that group of compounds of formula I 
(and 1(a), 1(c), 1(e), 1(f), and 1(h)) wherein R* is R®-B-(CH2)n- and n is an Integer from one to 
15 six, more preferably one to five. Other embodiments of the present invention include those 
compounds of fonmula I (and 1(a). 1(c), 1(e), 1(0. and 1(h)) wherein R* is R®-B-(CH2)n- and n is 
one to six, preferably one to five, in combination with the aforementioned embodiments of R^ 
and rI 

Another preferred embodiment of the present invention Is that group of compounds of 
20 formula I (and 1(a), 1(c), 1(e), 1(f). and 1(h)) wherein R* is R®-B"(CH2)nS n is zero; B is a bond 
and R^ is R^^-(R^^CH)ro-. Other embodiments of the present invention include those 
compounds of formula I (and 1(a). 1(c). 1(e), 1(f), and 1(h)) wherein R* is R®-B-(CH2)n-, n is zero 
and is R^^-(R^^CH)m- in combination with the aforementioned embodiments of and R^ 
More preferred embodiments of the invention of formula I (and 1(c), 1(e) and 1(f)) are those 
25 compounds wherein R"^ is R®-B-(CH2)n-, n Is zero. R® is R^MR^^CH)n,-, m is one to six and R^^ 
and R" are each hydrogen. 

Another embodiment of the present invention is that group of compounds of formula I 
(and 1(a). 1(c). 1(e). 1(0, and 1(h)) wherein R* is R*-B-(CH2)n-; n is zero; B is -(C=0)-(R^°-NK 
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-(R^°-N)-, .SOz-(R"-N^. -{R^°-NHC=OHNR^V or -(R^°-NHC=0)-0-; and is selected 
from the group consisting of hydrogen and R^^-(R''^CH)m-; nnore preferably wherein R^ is 
R^^-(R^^CH)m-; m Is 1-6; R^^ Is hydrogen or methyl; each R^^ is independently selected from 
the groups consisting of hydrogen or methyl; and R^^ is selected from the group consisting of 
5 hydrogen, (Ci-Cejalkyl. (Cz-Celalkenyl, phenyl, (CrCio)heteroaryl. (Ci-Cio)heterocyclic, 
(C3-Cto)cycloalkyl, hydroxy. (Ci-C6)a]koxy, perhalo(Ci-C6)all<oxy, phenoxyt 
(Ci-Cio)heteroarylO-, (Ci-Cio)heterocyclIc-0, (C3-Cio)cycloaikyl-0-, (Ci-C6)alkyl-S-, 
(Ci-Csjalkyl-SOr, (Ci-Ce)alkyl-NH-SOr, -NO2, amino. (Ci-C6)alky!amino, 
[(Ci-C6)alkyl]2-amlno. (Ci-C6)alkyl-S02-NH-. {Ci-C6)alkyl-(C=0)-NH-, 

10 (Ci-C6)alkyl-(C=0H((Ci"C6)a!kyl)-N]-, phenyl-(C=0)-NH-, phenyl-(C=0)-[((Ci-C5)alkyl)-N].. 
(Ci-C6)alkyl-SOrNH-. phenyl-SOrNH-, (CrC6)alkyl-S02-[((CrC6)alkyl)-N]., 

phenyl-S02-[((Ci-C6)alkyl)-N]-, -CN, (Ci-C6)alkyl-(C=0)-. phenyl-{C=0)-, 

{Ci-Cio)heteroaryl-(C=0)-, (Ci-Cio)heterocyclic-(C=0)-, (C3-Cio)cycloalkyl-(C=0)-, 
{CrCio)heteroary!-NH-(C=OK (CrCio)heteroGyclic-NH-(C=Oh 

15 (C3-Cio)cycloalkyI-NH-(C=0)-, HCHC=0)-, (C,-C6)alkyi-0-(COK H2N(C=0)-, 
(Ci-C6)alkyl-NH-(C=0)-. [(Ci-C6)alkyl]2-N-(C=0)-, phenyl-NH-(C=0)-, . 

phenyi-[((Ci-C6)alkyl)-N]-(C=0K (CrC6)alkyl-(C=0)-0- and phenyKC=0)-0-. Other 
embodiments of the present invention include those compounds of formula I (and 1(a), 1(c), 
1(e). 1(f). and 1(h)) wherein R^ is R®-B-(CH2)n-: n is zero; B is -(C=0)-(R'°-NK -(R'°-NK 

20 "S02-(R'°-NK -(R^°"NHC=0)-(NR^ V or -(R^*».NHC=OK)-; R® is hydrogen or R'^-(R^^CHW; 
more preferably wherein R® is R^^-(R*^CH)rn^ m Is 1-6; R^° is hydrogen or methyl; each R^^ is 
independently selected from the groups consisting of hydrogen or methyl; and R^^ is as 
described above, in combination with the aforementioned embodiments of R^ and R^ 

Another more preferred embodiment of the present invention is that group of 

25 compounds of fomnuia I (and 1(a), 1(c), 1(e), 1(f), and 1(h)) wherein R^ is R^-B-(CH2)nS n is 
zero; B is -(R^°-N)-; R^ is hydrogen or R^^-(R^^CH)n,s m is 1-6; R^° is hydrogen or methyl; R^^ 
is hydrogen or methyl; and R^^ is selected from the group consisting of hydrogen, 
(CrC6)atkyl, hydroxy, (Ci-C6)alkoxy, amino, (CrC6)alkylamino, [(CrC6)alkyl]2arnlno, 
(CrC6)alkenyl. (C2-C6)alkynyl, phenyl. (Ci-Cio)heteroaryl, (CrCio)heterocycllc and 

30 (C3-Cio)cyc!oalkyl. Other embodiments of the present invention include those compounds of 
formula I (and 1(a). 1(c). 1(e), 1(f). and 1(h)) wherein R^ Is R®-B-(CH2)nS n is zero; B is -(R^°-N)-; 
R® is hydrogen or R''^-(R''^CH)m-; m is 1-6; R^° is hydrogen or methyl; R^^ is hydrogen or 
methyl; and R^^ is selected from the group consisting of hydrogen, (Ci-C6)alkyl, hydroxy, 
(Ci-C6)alkoxy. amino. (CrC6)alkylamino. [(Ci-C6)alkyl]2amino. (C2-C6)alkenyl» (C2-C6)alkynyl, 

35 phenyl, (Ci-Cio)heteroaryl, (CrCio)beterocyclic and (C3-Cio)cycloaikyl, in combination with 
the aforementioned embodiments of R' and R^. More preferred embodiments of the Invention 
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is that group of compounds of formula I (and 1(c), 1(e) and 1(f)) wherein is R^-B-(CH2)n-. n is 
zero, B is -(R^°-N)-, R® is R^^-(R^^CH)„,-, m is 1-6, and R^°. R^^ and R^^ are each hydrogen. 

Another e.mbodiment of the present invention is that group of group of compounds of 
fonmula I (and 1(a), 1(c), 1(e), 1(f). and 1(h)) wherein R^ is R®-B-(CH2)n-; n is zero; B is a bond, 
5 and R^ is selected from the group consisting of optionally substituted phenyl, 
(Ci-Cio)heterocyclic, (Ct-Cio)heteroaryt and (C3-Cio)cycloallcyl; wherein each of the aforesaid 
phenyl, (Ci-Cio)heteroaryi. (CrCio)heterocyclic and (C3-Cio)cycloalkyl substituents may 
optionally be substituted by one to four moieties independently selected from the group 
consisting of halo, (Ci-C6)all<yl, (C2-C6)alicenyl, (C2-C8)alkynyl, perhalo(CrC6)alkyl. phenyl, 

10 (CrCio)heteroaryl. (Ci-Cio)heterocyclic. (C3-Cio)cyc!oa!kyl, hydroxy, (Ci-C6)alkoxy, 
perhalo(CrC6)alkoxy, phenoxy. (Ci-C,o)heteroaryl-0-, (Ci-Cio)heterocyclic-O-, 
(C3-Cio)cydoalkyl-0-, (Ci-C6)alkyl-S-, (Ci-C6)a!kyl-S02-. (Ci-C6)alkyl-NH-SOz-, -NO2. amino, 
(Ci-C6)alkylamino, [(Ci-C8)alkyl]2-amino. (Ci-C6)alkyl-S02-NH-, (Ci-Ce)alkyl-(C=0)-NH-, 
(CrC6)alkyl-(C=0)-[((CrC6)alkyl)-N]-, pheny!-(C=0)-NH-, phenyKC=OH((CrC6)alkyl)-NK 

15 -CN, (CrC6)alkyl-(C=0)-, phenyl-(C=0)-, (Ci-Cio)heteroaryl-(C=0)-. 

(Ci-Cio)heterocyclic-{C=0)-, (C3-Cio)cyc!oalkyl-(C=OK HO-(C=OK (Ci-C6)alkyl-0(C=0)-. 
H2N(C=0)- (Cr,C6)alkyI-NH-(C=0)-, [(Ci-C6)aIkyl]rN-(C=0)-, phenyl-NH-(C=OK 
phenyl-[((Ci-C6)alkyl)-N]-(C=0)-. (Ci-Cio)heteroaryl-NH-(C=0)-, 
(CrCio)heterocyclio-NH-(C=0)-, (C3-Cio)cycloalkyl-NH-(C=OK (Ci-C6)alkyKC=0)-0- and 

20 phenyl-(C=0>-0-. Other embodiments of the present invention include those compounds of 
formula I (and f(a), 1(c), 1(e), 1(0, and 1(h)) wherein wherein R'* is l^-B-(CH2)nS n is zero; B is a 
bond, and R^ is as described above, in combination with the aibrementioned embodiments of 
R^ and R^. 

Another embodiment of the present invention is that group of compounds of fonmula I 
25 (and 1(a), 1(c), 1(e), 1(f), and 1(h)) wherein R^ is R^-B-(CH2)„s n is zero; B is -(C=0>-(R^°-NK 
-(R'°-NK -SCMR^^-NK -(R'°-N)-(C=0)-(NR^V or -(R^**-N)-(C=0)-0-; and R® is selected 
from the group consisting of optionally substituted phenyl, (CrCio)heterocyclic, 
(Ci-Cio)heteroaryl and (C3-Cio)cycloalkyl; wherein each of the aforesaid R® phenyl, 
(Ci-Cio)heteroaryl. (Ci-Cio)heterocyclic and (C3-Cio)cycloalkyl substituents may optionally be 
30 substituted by one to four moieties independently selected from the group consisting of halo, 
(CrCejalkyl, (C2-C6)alkenyl, (C2-CB)alkynyl, perhalo(Ci-C6)alkyl, phenyl, (Ci-Cio)heteroaryl. 
(CrCio)heterocyclic, (C3-Cio)cycloalkyl , hydroxy, (Ci-CB)alkoxy, perhalo(Ci-C5)alkoxy. 
phenoxy, (Ci-Cio)heteroaryl-O-, (Ct-Cio)heterocyclic-O*, (C3-Cio)cycloalkyl-0-. 
(Ci-C6)alkyl-S-, (Ci-C6)alkyl-S02-, (Ci-C6)alkyl-NH-SOr, -NO2, amino, (CrC6)alkylamlno. 
35 [(Ci-C6)alkyI]ramino, (Ci-C6)alkyl-S02-NH-, (CrC6)alkyI-(C=0)-NH-. 

(Ci-C6)alkyl-(C=0)-I((CrC6)alkyl)-N]-, phenyl.(C=0)-NH-. phenyl-(C=0>.[((Ci-C6)alkyl)-N]-, 
-CN. (Ci-C6)alkyKC=0)-. phenyl-(C=0)-, (Ci-Cio)heteroaryl-(C=0)-. 
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(CrCio)heterocyclic-(C=0)-, {C3-C,o)cycloalkyl-(C=0)-. HO-{C=0)-, (Ci-C6)alkyl-0-(C=0K 
H2N(C=0)- (Ct-C6)alkyl-NH.{C=OK [(CrC6)alkyI]rN-(C=0)-, phenyl-NH-(C=0)-. 
phenyl-[((Ci.C6)alkyl)-N]-(C=0)-. (CrCio)heteroaryl-NH-(C=0)-» 
(CrCio)heterocyclic-NH-(C=OK (C3-Cio)cyc(oalky|.NH-(C=0)-. (CrC6)alkyI-(C=0)-0- and 
5 phenyl-(C=0)-0-. Other embodiments of the present Invention Include those compounds of 
fonmula I (and 1(a), l(cX Ke). 1(f). and 1(h)) wherein R"* is R*-B-(CH2)„-; n is zero; B is 
-(C=0)-(R'°.N)-, -(R'°-N)., .S02-(R'°-N)-. .(R'°-N)-(C=0).(NR^> or -(R'**-N).(Q=0)-0-; and 
R^ is as described above, in combinatton with the aforementioned embodiments of R^ and R^. 
Another embodiment of the present Invention is that group of compounds of formula I 
10 (and 1(a), 1(c), 1(e). 1(0. and 1(h)) wherein R'* is R°-B-(CH2)nS n Is an Integer from one to six. 
more preferably one to five, more preferably one to three; B Is a bond, and R® Is selected from 
the group consisting of optionally substituted phenyl, (Ci-Cio)heterocyciic. (Ci-Cio)heteroaryl 
and (C3-Cio)cycloalkyl; wherein each of the aforesaid R* phenyl, (C,-Cio)heteroaryl, 
(CrCio)heterocyclic and (CrCio)cycloalkyl substituents may optionaNy be substituted by one 
15 to four moieties independently selected from the group consisting of halo, (Ci-C6)alkyl, 
(C2-C6)alkenyl, (C2-C6)alkynyl, perhalo(Ci-C6)alkyI. phenyl. (Ci-.Cio)heteroaryl. 
(Ci-Cio)heterocyclic, (C3-Cio)cycloalkyl, hydroxy, (CrC6)alkoxy, perhalo(Ci-C6)alkoxy, 
phenoxy, (CrCio)heteroaryl"0-, (Ci-Cio)heterocyclic-O, (C3-Cio)cycloalkyl-0-. 
(Ci-C6)alkyl-S-. (Ci-C6)alky|.S02-. (Ci-C6)alky|.NH.S0r. -NO2, amino. (CrCB)alkylamlno, 
[(C,-C6)alkyl]2-amino, (CrC6)alkyl-S02-NH-, (Ci-C6)alkyl-(C=0)-NH-, 

(Ci-C6)alkyl-(C=0)-[((CrC6)aikyl)-IM]-. phenyl-(C=0)-NH-, pheny!-(C=0).[((Ci-C6)alkyi).Nl., 
-CN. (Ci^6)alkyl-{C=0)-. phenyl-(C=0)-, (CrCio)heteroaryl-(C=OK 

(Ci-Cio)heterocyclic-(C=0)-, (C3-Cio)cycloalkyl-(C=OK H0-(C=0>.. (CrC6)alkyl-0-(C=0)^. 
H2N(C=0)- (Ci-C6)alkyl-NH-(C=0)-. [(CrCe)a!kyl]2-N-(C=0)-, phenyl-NH^C^O)-, 
phenyl-[((Ci-Cs)alkyl)-NHC=OK (C,-Cio)heteroaryl-NH-(C=0)-. 
(C,-Cio)heterocycli&.NH-(C=0)-. (C3-C,o)cycloalkyl-NH-(C=0)-. (CrC6)alkyKC=0)-0- and 
phenyl-(G=0)-0-. Other embodiments of the present Invention include those compounds of 
fomnula I (and 1(a), 1(c), 1(e), 1(f). and 1(h)) wherein R* Is R*-B.(CH2)„-; n is an integer from one 
to six, more preferably one to five, more preferably one to three; B is a bond, and R® Is as 
described above. In combination with the aforementioned embodiments of R^ and R^ 

Another embodiment of the present invention is that group of compounds of formula I 
(and 1(a). 1(c). 1(e). 1(0, and 1(h)) wherein R^ is R®-B-(CH2)r,-; n is an integer from one to six, 
more preferably one to five, more preferably one to three; B Is -(C=0)-(R^**-NK -(R^*^-N)-, 
-S02^(R'^-N)-, -(R'^-N)KC=0).(NR'> or -(R'^-N)-(C=0)-a: and R** Is selected from the 
group consisting of optionally substituted phenyl, (Ci-Cio)heterocyclic, (Ci-Cio)heteroaryl and 
(C3-C,o)cycloalkyl; wherein each of the aforesaid R® phenyl. (C,-Cio)heteroaryl, 
{Ci-Cio)heterocyclic and (C3-Cio)cycloalkyl substituents may optionally be substituted by on 
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to four mofeties fndependentty selected from the group consisting of halo, (Ci-C6)alky), 
(C2-C8)alkenyl. {C2-CB)alkynyl. perhaio(CrC8)alkyl, phenyl, (CrCio)heteroaryl, 
(Ci-Cio)heterocyclic, (C3-Cio)cycloalkyl, hydroxy, (CrC6)alkoxy, perhalo(Ci-Ce)alkoxy, 
phenoxy, (CrCio)heteroaryl-C)-, (CrCio)heterocyclic-O-. (C3-Cio)cycloalkyl-0-. 
5 (Ci-C6)alkyl-S-, (CrC6)alkyl-S0r, (Ci-C6)alkyl-NH«S0r. -NO2. amino, (CrC6)alkylamino, 
t(CrC6)alkyll2-amlno, (Ct-C6)alkyl-S02-NH-, (CrCa)alkyl-(C=0)-NH-, 

(CrC6)aIkyl-(C=OH({Ci-CB)alkyl)-rih, phenyl-(C=0).NH-, phenyl-(C=OH((Ci-C6)a1kyl)-N]., 
-CN, (Ci-C6)alkyl-(C=0)-. phenyl-{C=OK (Ci-Cio)heteroaryl^C=0)-. 

(Ci-Cio)heterocyclic-{C=0)-, (C3-Cio)cycloalkyKC=0)-, HO-(C=0)-, (Ci-C6)alkyl-CHC=0>., 

10 H2N(C=0)- (Ci-C6)aIkyl-NH-{CO)-. [(Ci-C6)aIkyI]rN-(C=OK phenyl-NH-(C=0)-. 
phenyl-K(Ci-C6)alkyl)-NHC=:OK (Ci-Cio)heteroaryI-NH-(C=OK 
(C,-Cio)heterocyclio-NH-(C-0>-. (C3-Cio)cycloalkyl.NH-(C=0)-, (CrC6)alkyl-(C=0)-0- and 
phenyl-CC^oy-O-. Other embodiments of the present invention include those compounds of 
formula I (and 1(a), 1(c), 1(e), 1(f). and 1(h)) wherein R* is R®-B-(CH2)n-: nis an integer from one 

15 to six, more preferably one to five, more preferably one to three; B is -(C=0)-(R"-NK 
.(rW.N)-, .s02-(R^°-NK -(R^°-N)-(C=0^(NR'^)- or -(R^°^N>-(C=0)-0-; and R® is as described 
above. In combination with the aforementioned embodiments of R^ and R^. 

Another embodiment of the present invention is that group of compounds of formula I 
(and !(a). 1(c), 1(e), 1(f), and 1(h)) wherein R"* is R^-B-(CH2)nS n Is an integer from one to six, 

20 more preferably one to five, more preferably one to three; B is a bond, and R® Is 
R^'-(R^^CHXii-; m is 1-6; R" is hydrogen or methyl; each R^^ is independently selected from 
the groups consisting of hydrogen or methyl; and R^^ Is selected from the group consisting of 
hydrogen, (Ci-CejalkyI, (Ci-CB)alkoxy, phenyl, (Ci-Cio)heteroaryt. (Ci-Cio)heterocyclic, 
(CrCio)cycloalkyl, hydroxy, (Ci-C6)alkoxy, perhalo(Ci-C6)alkoxy, phenoxy, 

25 (Ci-Cio)heteroaryl-O-. (Ci-C,o)heterocycllcO-, (C3-Cio)cycloalkyl-0-, (Ci-C6)alkyf-S-, 
{Ci-C8)alkyl-S02-, (CrC6)alky!-NH-S0r. -NO2, amino, (CrCB)alkylamino, 
[(Ci-C6)aIkyl]2-amlno, (Ci-C6)aikyl-S02-NH-, . (Ci-C6)aikyKC=0)-NH-. 

(CrC6)alkyl-(C=0)-[((CrCe)alkyl)-N]-, phenyKC=0)-NH-, phehyl-(C=0)-[((C,^6)aIkyl)-Nl-. 
(CrC6)alkyl-SOrNH-, phenyl-SOrNH-, (CrC6)alkyl-SOr[((CrC6)alkyl>N]-, 

30 phenyl-S02-[((CrC6)aIkyl)-NI-. -CN. (C,-Ce)a\kyHO=Oh phenyl-(C=OK 
{CrCio)heteroaryKC=0>-. (CrCio)heterocyclic-(C=0)-, (C3-Cio)cycloalkyl-(C=OK 
(Ci-Cio)heteroaryl-NH-(C=OK (Ci-Cio)heterocyclio-NH-(C=0)-, 
(CrCio)cycloa!ky|.NH-(C=0)-. HO-(C=0).. (CrC6)alkyl-0-(C=O)-. H2N(C=0)-, 
(Ci-C6)alkyl-NH-(C=0)-, |(Ct-C6)alkyllrN-(C=0)-, phenyl-NH-(C=0)-, 

.35 phenyl-[((CrC6)alkyl^NHC=0)-, (C1-C6)alkyKC=0^0- and phenyKC=OH>-. Other 
mbodiments of the present invention include those compounds of formula I (and 1(a), 1(c), 
1(e). 1(f), and i(h)) wher in R'' is R®-B-(CH2)n-; n is an integer from one to six. more preferably 
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one to five, more preferably one to three; B is a bond, and is R^^-(R^^CH)n,-; m is 1-6; R^° is 
hydrogen or methyl; each R^^ is independently selected from the groups consisting of 
hydrogen or methyl; and R" as described above, in combination with the aforementioned 
embodiments of R^ and R^. 
5 Another embodiment of the present invention Is that group of compounds of formula 1 

(and 1(a), 1(c), 1(e), 1(f), and 1(h)) wherein R* Is R®-B-(CH2)„-; n Is an integer from one to sbc, 
more preferably one to five, more preferably one to three; B Is -(C=0)-(R'*^-N)-, -(R^°-NK 
.S02-(R'*'-NK ^R'°-N)^C=0)-(NR")- or .(R'**-N)-(C=0).0-; and R' is R'^-(R''CH)rt-; m Is 1- 
6; R^° is hydrogen or methyl; each R^^ is independently selected from the groups consisting of 

10 hydrogen or methyl; and R^^ is selected from the group consisting of hydrogen, (Ci-C6)alkyl, 
{CrC6)alkoxy, phenyl, (CrCio)heteroaryl. (CrCio)heterocyclic, (C3-Cio)cycIoalkyl, hydroxy, 
(Ci-C6)alkoxy. perhalo(CrC6)alkoxy. phenoxy, (Ci-Cio)heteroaryl-O-, (Ct-Cio)heterocyclic-O-, 
(C3-Cio)cycloalkyl-0-, (Ci-CB)alkyl-S-, (Ci-C6)alkyl-S02-. (Ci-C6)a!kyl-NH-S02-. -NO2. amino. 
(CrC6)alkylamlno, t(Ci-C6)alkyl]2-amlno, (CrC6)alkyl-SOrNH-, (Ci-C6)alkyl-(C=0)-NH-, 

15 (Ci.C6)alkyl-(C=0)-[((CrC6)alkyl)-N]-, phenyl-(C=0)-NH., phenyl-(C=0)-[((Ci-Ce)alkyl)-N]-, 
(Ci-C6)alkyl-S02-NH-. phenyl-SOj-NH-, (CrC6)alkyl-S02-t((Ci-C6)alkyl)-N]-, 

phenyl-SOr[((Ci-C6)alkyl)-N]-. -CN, (Ci-C6)alkyi-(C=0)-, phenyl-(C=0)-, 

(Ci-Cio)heteroaryl-(C=0)-, (Ci-Cio)heterocyclic-(C=0)-. (C3-Cio)cydoalkyl-(C=0)-, 
(Ci-Cio)heteroaryl-isiH-(C=0>., (Ci-Cio)heterocyclic-NH-(C=0)-, 

20 (Ca-Cio)cycloalkyl-NH-(C=0)-, HO-(C=OK (Ci-C6)alkyl-0-(C=0)-, H2N(C=Oh 
(Ci-CB)alkyl-NH.(C=OK [(C,.Ce)alkyG2-N-(C=0)-. phenyl-NH-(C=OK 

phenyl-[((C,-Ce)alkyl>-N]-(C=OK (Ci-C6)alkyl-(C=0)-0- and phenyl-(C=0)-O-. Other 
embodiments of the present invention include those compounds of formula I (and 1(a), 1(c), 
1(e). Kfl» and 1(h)) wherein R"* is R^-B-(CH2)n-; n is an integer from one to six, more preferably 

25 one to five, more preferably one to three; B Is -(C=0)-(R^°-N)-. -(R^®-N>-, -S02-(R^^-N)-, 
-(R'°-NHC=0)-(NR")- or KR'"-NHC=0)-0.; and R** is R".(R"CH)„-; m is 1-6; R'° Is 
hydrogen or methyl; each R^^ is independently selected from the groups consisting of 
hydrogen or methyl; and R^^ is as described above, in combination with the aforementioned 
embodiments of R** and R^. 

30 Another embodiment of the present invention is that group of compounds of formula I 

(and 1(c) and 1(f)) wherein R^ is selected from the group consisting of hydrogen, phenyl, 
{Ci-Cio)heteroaryl. (CrCio)heterocyclic, (C3-Cio)cycloalkyl, R^^-(Ci-C6)alkyKC=0)-, 
phenyl-(C=0)-, (C,-Cio)heteroaryl-(C=0)-, (CrCio)heterocyc!io-(C==6)-, 

(C3-Cio)cycloalkyl-(C=OK (Ci-C6)alkyl-0-(C=0K H2N-(C=0)-, (Ci-C6)alkyl-NH-(C=0)-, 

35 phenyl-NH-(C=OK (Ci-Cio)heteroaryl-NH.(C=0)-, (Ci-Cio)heterocycIic-NH-(C=0)- and 
(C3-Cio)cycloalkyl-NH-(C=0)-; wherein each of the aforesaid phenyl, heterocyclic, heteroaryl 
or cycloalkyi R^ alternatives may optionally be Independently substituted by one to four 
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moieties independently selected from the group consisting of halo, R^®-(Ci-Ce)alkyl, 
(CrC6)alkenyl, {CrC6)alkynyl, perhalo(CrC6)alkyl. (C3-Cio)cycloalkyl, phenyl, benzyl, 
(CrCio)heterocyclic, (Ci-Cio)heteroaryl, (Ci-C6)alkyl-S0r, fonDyl. -CN, (Ci<;8)alkyI-(C=0)-, 
(C3-Cio)cycloalkyl-(C=0)-, phenyl-(C=0)-, (Ci-Cio)heterocyclic-(C=0)-. 

5 (CrCio)heteroaryl-(C=0)-, HO.(C=OK (CrC6)alkyl-0-{C=0>'. (CrCio)cycloalkyl-0-(C=OK 
(Ci-Cio)heterocyclic-0-(C=0)-, (Ci-Cio)heteroaryl-0-(C=0)-. (CrC6)alkyl-NH-(C=0)-, 
(C3-Cio)cycloalkyl-NH-(C=OK phenyl-NH-(C=OK (Ci-Cio)heterocyclk>NH-(C=0)-, 
(CrC,o)heteroaryI.NH-^C=OK [(Ci-C6)alkyl]2-N-(C=0K phenyl-[({Ci-C6)alkyl)-NHC=0h 
hydroxy, (CrCe)alkoxy, perhaIo(Ci-C6)alkoxy, (C3-Cto)cycloa!kyl-0-, phenoxy. 

1 0 (Ci-Cio)heterocyclic-O-, (Ci-Cio)heteroaryl-O-, (Ci-C6)alky!-(C=0)-0-, 

(C3-Cio)cycloalkyl-(C=0)-0-, phenyl-(C=0)-0-, (Ci-Cio)heterocycllc-(C=0)-0, 

(Ci-Cio)heteroaryl-(C=0)-C)-, -NO2, amino, (CrC6)alkylamino. [(Ci-C6)alkyi]z-amlno, 
formamidyl, (C,-C6)alkyl-(C=0)-NH-, (C3-Cio)cycloalkyl-(C=0)-NH-, phenyl-(C=0)-NH-, 
(Ci-G,o)heterocyclio-(0=0)-NH-, (Ci-Cio)heteroaryl-(C=0)-NH-. 

15 {Ci-C6)alkyKC=OH((Ci-C6)alkyl)-NK phenyl-(C=0).[((Ci-C6)alkyl)-N]-. (Ci-Cejalkyl-SOzNH-, 
(CrCio)cycloalkyl-S02NH-, phenyl-S02NH-, (Ct-Cto)heterocycl]c-S02NH- and 
• (Ci-Cio)heteroaryl-S02NH-; wherein each of said phenyl and heteroaryl moieties may 
optionally be substituted by one or two radicals independently selected from the group 
consisting of halo, (CrC6)alkyl, (Ci-C6)aIkoxy. amino. (Cn-C6)alkylamino and 

20 [(CrC6)alkyl]ramino. Other embodiments of the present invention include those compounds 
of fonnula I (and 1(c) and 1(f)) wherein is as defined above. In combinatk)n with each of the 
aforementioned 1(c) and 1(f) R'^ embodiments and with each of the aforementioned R^ and Rp 
embodiments. 

Another embodiment of the present Invention is that group of compounds of formula I 
25 (and 1(c) and 1(0) wherein is selected from the group consisting of R^®-(CrC6)alkyl-(C=0)-, 
phenyl-(C=0)-, (Ci-Cio)heteroaryl-(C=0)-, (Ci-Cio)heterocyclic-(C=OK 

(CrC,o)cycloalkyl-(C=0)-, (Ci-C6)a!kyl-CKC=OK H2N-(C=0)-, (Ci-C6)alkyl-NH^(C=OK 
phenyl-NH-(C=OK (Ci-Cio)heteroaryl-NH-(C=OK (Ci-CiD)heterocyclic-NH-(C=0)- and 
(C3-Cio)cycloalkyl-NH-(C=0)-; wherein each of the aforesaid phenyl, heterocyclic, heteroaryl 
30 or cycloalkyi R^ alternatives may optionally be independently substituted by one to four 
moieties independently selected from the group consisting of halo. R^^-(CrC6)alky!, 
(CrC6)alkenyl, (C2-C6)alkynyl, perhalo(Ci-C6)alkyl, (C3-Cio)cycloalkyi. phenyl, benzyl. 
(CrCio)heterocyclic, (CrCio)heteroaryl. (Ci-C6)alkyl-S0r, forniyl, -CN. (Ci-C6)alkyl-(C=0>-, 
(C3-Cio)cycloalkyKC=0>-, phenyl-(C=OK (Ci-C,o)heterocyclic-(C=OK 

35 (Ci-Cio)heteroaryf-(C=0)-. HO-(C=0)-, (Ct-Ca)alkyl-0-(C=0)-. (C3-Cio)cycloalkyl-0-(00)-. 
(Ci-Cio)heterocyclic-0-(C=0)-. (Ci-Cio)heteroaryl-0(C=0)-. (CrCB)alkyl-NH-(C=0)-. 
•(CrC,o)cycloalkyl-NH-(00)-. phenyl-NH-(C=OK (CrC,o)heterocyclic-NH-(C=0)-, 
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{CrCio)heteroaryl-.NH-(C=OK [(Ci-C6)alkya2-N-(C=0)-, phenyl-[((CrC6)alkyl)-N]-(C=0)-, 
hydroxy. (CrCB)alkoxy. perhalo(CrC6)a!koxy, (C3-Cio)cycloalkyl-0, phenoxy, 
(Ci-Cio)heterocyclic-O-, (CrCio)heteroaryl-0-, (CrC6)alkyl-(C=0)-0-, 

(C3-Cio)cycloalkyl-(C=0)-0, phenyl-{C=0)-0-. (Ci-Cio)heterocycHc-(C=0)-0-, 

5 {CrCio)heteroaryl-(C=0)-0. -NO2. amino, (Ci-C6)aikyIamino, [(Ci-CQ)alkyll2-amino, 
formamidyl, (CrC6)alkyl-(C=0)-NH-, (CrCio)cycloaIkyl-(C=0>-NH-. phenyl-(C=0)-NH-. 
(Ci-Cio)heterocycllC"(C=0)-NH-, (Ci-Cio)heteroaryKC=0)-NH-. 
• (CrC6)alkylKC=OH((Ci-C6)alkyl).Nhphenyl^C=OH((Ci^ (CrC6)alkyl-S02NH.. 
(C3-Cio)cycloa!kyl-S02NH-. phenyl-SOaNH-, (Ci-Cio)heterocyclic-S02NH- and 

10 (Ci-Cio)heteroary!-S02NH-; wherein each of said phenyl and heteroaryl moiety alternatives 
may optionally be substituted by one or two radicals independently selected from the group 
consisting of halo, (CrC6)alkyl, {Ci-C6)alkoxy, amino. (Ci-CB)a!kyIamino and 
[(Ci-C8)a!kyl]ramino. Other embodiments of the present invention include those compounds 
of formula I (and 1(c) and 1(f)) wherein is as defined above, in combination with each of the 

15 aforementioned 1(c) and 1(f) R* embodiments and with each of the aforementioned R^and R^ 
embodiments. 

Another prefen^ed embodiment of the present invention is that group of compounds of 
formula I (and 1(c) and 1(f)) wherein R^ is selected from the group consisting of hydrogen, 
and optionally substituted phenyl, (CrCio)heteroaryl. (Ci-Cio)heterocyclic and 

20 (C3^io)cycloalkyl, Other embodiments of the present Invention include those compounds of 
formula I (and 1(c) and 1(f)) wherein R^ is as defined above, in combination with each of the 
aforementioned 1(c) and i(f) R^ embodiments and with each of the aforementioned R^and R^ 
embodiments. A more prefen-ed embodiment of the present invention Is that group of 
compounds of formula 1(c) wherein R^ is hydrogen. 

25 Another embodiment of the present invention is that group of compounds of formula I 

(and 1(c) and 1(f)) wherein R^ is R^*-(CR^®H)p-; p Is one to six, preferably one to four, and R^^ 
is selected from the group consisting of hydrogen, halo, (C2-C6)alkenyl. (CVC6)alkynyl. 
perhalo(Ct-C6)alkyl, (C3-Cio)cycloalkyl. phenyl, (C,-Cio)heterocyclic, (Ci-Cio)heteroaryl, 
fonnyl, -CN, (C,-C6)alkyl-(C=OK pheny!-(C=0>-, (Ci-C,o)heteroaryl-(C=OK 

30 (Ci-Cio)heterocyclic-.(C=0)-. (C3-Cio)cycloalkyl-(C=0)-, HO-(C=0)-, R'®-(CrC6)alkyl-0-{C=0)- 
, (C3-Cio)cycloalkyl-0-(C=0)-, (Ci-Cio)heterocyclic-0-(C=0)-, {Ci-Cio)heteroaryl-0-(C=0)-. 
H2N.{C=0)-, R^^-(C,-C6)a(kyl-NH-(C=0)-. (C3-Cio)cycloa!kyl-NH-(C=OK phenyl-NH.(C=0)-. 
(CrCio)heterocyclic-NH-(C=0)-. (CrCio)heteroaryl-NH-(C=0)-, ((Ci-C6)aikyl]2-N-(C=0)-. 
phenyl-[((Ci-C6)alkyl)-IM]-(C=0)-, (Ci-Cio)heleroaryK((C,^)alkyl)-NHC=OK 

35 (CrCio)heterocyclic-I((Ci-C6)alkyl)-lsa-(C=0)-, (C3-Cio)cycloalkyt-[((Ci-Ce)alkyl)-N]-(C=OK 
hydroxy. R^®.(C,-C6)alkoxy. perhalo(Ci-C6)alkoxy, (C3-Cio)cycloalkyl-0-. phenoxy, 
(CrCio)heterocycllc-O-. (Ci-Cio)heteroaryl-0-, R'^-(Ci^6)alkyKC=0)-0-, 
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(C3-<^io)cycloalkyl-(C=0>.0-. phenyl-(C=0)-0-, (CrCio)heterocyclic-(C=0>-0-, 

(CrCio)Vieteroaryl-(C=0)-0-, amino, R^^-(CrC6)alkylamino, [(Ci-CB)alkyl]ramino. formamidyl, 

R^®-(Ci-C5)alkyl-(C=0)-NH-. (C3-Cio)cycIoalkyKC=0)-NH-., phenyl-(C=0)-NH-. 

(CrCio)heterocycIic-(C=0)-NH-, (Ci-Cio)heteroaryl-(C=0)-NH-, 
5 R^^.(CrC6)alkyl-(C=0)-[((CrC6)alkyl)-NK pheny!-(C=OH{Ci-C6)alkyI-N]-. 

R^^-(Ci-C6)aIkyl-S02NH., (CrC,o)cycloalkyl-S02NH-. phenyl-SOzNH-. 

(CrCio)heterocyclic-S02NH- and (Ci-Ciolheteroaryl-SOaNH-; wherein each of the aforesaid 

phenyl, heterocyclic, heteroaryt or cyctoalkyi R^^ alternatives may optionally be independently 

substituted by one to four moieties independently selected from the group consisting of halo, 
10 R^®-(Ci-C6)alkyl. (C2-C6)alkeny!, (C2-C6)alkynyl, perhalo(CrC8)alkyl, (C3-Cio)cycloalkyl. 

phenyl, benzyl, {Ci-Cio)heterocyclic, (CrCio)heteroaryl, (Ci-C6)alkyi-S0r. fomiyl, -CN. 

R^^-(Ci-C6)alkyl-(C=0)., (CrCio)cycloalkyl-(C=0)-, phenyl-(C=0)-. 

(CrCio)heterocyclic-(C=0)-, (CrCio)heteroaryl-(C=OK HCHC=OK (Ci-C6)alkyl-0-(C=0)-. 

(CyCio)cycloalkyl-0-(C=OK (CrCio)heterocycHc-0-(C=0)-, (Ci-C,o)heteroaryl-0-(C=0)-, 
15 H2N-(C=0)-. R^®-(Ci-C6)alkyl-NH-(C=0K (C3-C,o)cycloalkyl-NH-(C=0)-. phenyl-NH-(C=0)-, 

{Ci-Cio)heterocyclic-NH-(C=OK (Ci-Cio)heteroaryl-NmC=0)-. [(Ci-C6)alkyl]2-N-(C=0)-. 

phenyl-[((Ci-C6)alkyl)-Nl.(C=0)-, hydroxy. R^®-(Ci-C6)alkoxy. perhaIo(CrC6)aIkoxy. 

(C3-Cio)cycloalkyl-0-, phenoxy. (CrCio)heterocyclic-O-, (Ci-Cio)heteroaryl-O-, 

R^®-(CrC6)alkyKC=0)-0-, (C3-Cio)cycloalkyl-(C=0)-0«, phenyl-(C=0>-0-, 

20 (Ci-Cio)heterocyclic-(CO)-0-. (Ci-Cio)heteroaryl-{C=0)-0-, -NO2, amino, 

R^®-(C,-Ce)alkylamino. KCi-C6)alkyllramlno, fonnamidyl, R^®-(CrC6)alkyKC=0)-NH-, 

(C3-Cio)cycloalkyl-(C=0)-NH-, phenyl-(C=0)-NH-. (Ci-C,o)heterocyclic<(C=0)-NH-. 

(CrCio)heteroaryl-(C=0)-NH-, R'®-(Ci-C6)alkyi-(C=0)-[((CrC6)a!kyl)-N]-, 

phenyl-(C=0)-[((Ci-C6)alkyI)-N]-. R'°-(CrC6)alkyl-S02NH-. (C3-Cio)cycloalkyl-S02NH-, 
25 phenyl-S02NH-. (C,-C,o)heterocyclic-S02NH- and (Ci-Cio)heteroaryl-S02NH-; wherein each 

of said phenyl and heteroaryl moiety alternatives may optionally be substituted by one or two 

radicals Independently selected from the group consisting of halo, (Ci-C6)alkyl, (CrC6)alkoxy, 

amino, (CrCe)alkylamino or [{Ci-C6)alkyl]ramino; 

each R^^ is independently selected from the group consisting of hydrogen, halo, 
30 (CrC6)alkyl. (C2-C6)alkenyl, perhalo(CrC6)alkyl, HO-(C=0)-, (CrC5)alkyI-0-(C=0)-. 

H2N-(C=0h (Ci.C6)alkyl-NH-(C=0K l(Ci-C6)alkyl]rN-(C=0)-, hydroxy, (CrCs)alkoxy, 

perhalo(Ci-CB)alkoxy, amino, (Ci-C6)alkylamlno, [(Ci-C6)alkyOy-amlno, formamidyl and 

(CrC6)alkyl-(C=0)-NH-; and 

each R'® is Independently selected from the group consisting of hydrogen, halo, 
35 (CrC6)alkyI, (CrC6)alkenyl, {CrC6)aIkynyl. perhalo(Ci-C6)alkyl, hO-(C=OK 

(CrC6)alkyI-0(C=0)-, H2N-(C=0)-, (CrC6)alkyl-NH-(C=0)-, [(Ci^C6)alkyl]2-N-(C=0)-. 

hydroxy, (CrC6)alkoxy, perhalo(CrC6)alkoxy, (CrC6)alkyl-(C=0)-0-. -NO2. amino, 
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(CrC6)a!kylamlno, t(Ci-C6)alky02-amino. formamidyl and (CrC6)alkyI-(C=0)-NH-. Other 
embodiments of the present invention include those compounds of formula I (and 1(g) and 1(f)) 
wherein is as defined above, in combination with each of the aforementioned 1(g) and 1(f) 
R"* embodiments and with each of the aforementioned R^and embodiments. 

5 Another preferred embodiment of the present invention is that group of compounds of 

formula I (and 1(c) and 1(f)) wherein R^ Is R^*-(CR^*H)pS p is one to four; R^* is selected from 
the group consisting of hydrogen, halo, (Ci-Csjalkyl, (CrC6)alkenyl, (CrC,o)cycloa1kyl. 
phenyl. (CrCio)heterocycllc, (C,-Cio)heteroaryl. HO(C=0)-. R^^-(Ci-C6)alkyW)-.(C=OK H2N- 
(C=OK R^®-(CrC6)alkyl-NH-(C=0)-, phenyl-NH-(C=0)-, (CrCio)heterocyclic-NH-(C=0)-. 

1 0 [(Ct-C6)alkyl]2-N-(C=0)-, phenyl-[N-((CrC6)alky!)]-(C=0)-. hydroxy, R^®^(Ci-C6)alkoxy, 
phenoxy. amino. R^^-(CrC6)alkylamino. [(Ci-C6)alkyll2-amino and 
R^®.(CrC6)alkyl-(C=0)-NH-; wherein each of the aforesaid phenyl, heterocyclic, heteroaryl 
or cydoalkyl R^* altematives may optionaliy be Independently substituted by one to four 
moieties nndependently selected from the group consisting of halo. R^*-(Ci-C6)alkyl, 

15 (C2-C6)alkenyl. (QrC6)alkynyl, pertialo{Ci-C6)alkyl, (Ci-C6)alkyl-SOr, fonmyl. -CN. 
R^®-(CrC6)alkyl-(C=0)-, HO-{C=0)-, (CrC6)alkyl-O(C=0)-, H2N-(C=0K 

R^MCrC6)a!kyi-NH-(C=0)-. [(Ci-C6)alky02-N-(C=O)-. hydroxy. R'®-(CrC6)alkoxy. 
perhalo(Ci-C6)alkoxy. R'^-(CrC6)alkyl-(C=0)-0, amino, R^®-(CrC6)aikytemino. 
t(CrC6)alkyl]2-amino, fonnamidyl, R^®KCrC6)alkyl-(C=0)-NH-, 

20 R'MCi-C6)alkyKC=0)-t((Ci-C6)alkyl)-N]- and R«-(Ci-C6)a1kyl-S02NHs 

each R^^ is independently selected from the group consisting of hydrogen, halo, 
(Ci-C6)alkyl. (CrC6)alkenyl, perhalo(Ci-C6)aIkyl, HO-(C=OK (Ci-C6)alkyl-0-(C=0K 
H2N-(C=OK (CrC6)alkyl-NH-(C=OK [(CrC6)aikyl]2-N-(C=0^, hydroxy, (CrC8)a!koxy. 
perhalo(Ci-C6)alkoxy. amino. (Ci-C6)alkylamino. [(CrC6)alkyi]2-amino, formamidyl and 

25 (Ci-C6)alkyl-(C=0)-NI-l-; wherein no more than two of said R^^ groups may be other than 
hydrogen; and 

each R^® is independently selected from the group consisting of hydrogen, halo, 
(Ci-C6)alkyl, (CrC6)alkenyl, (Cz-C6)alkynyl, perhalo(CrC6)a!kyl. HO-(C=0)-. 
(Ci-C6)alkyl-0.(C=0)-, H2N-(C=0)-. (CrC6)alkyl-NH-(C=OK KCi-C6)aIkyl]2-N-(C=OK 

30 hydroxy. (CrC6)alkoxy. perhalo(Ci-C6)a!koxy. (Ci-C6)alkyKC=0)-0-. -NO2, amino, 
(Ci-C6)alkylamino. [(Ci-C6)a!kyl]2-amino. fomnamidyl and (Ci-C6)alkyi-(C=0)-NH-. Other 
embodiments of the present invention Include those compounds of fomnula I (and 1(g) and 1(f)) 
wherein R^ is as defined above, in combination with each of the aforementioned 1(c) and 1(0 
R* embodiments and with each of the aforementioned R^and R^ embodiments. 

35 A more prefen-ed embodiment of the present Invention are those group of compounds 

of formula 1(c) wherein R^ is R^*-(GR^®H)p-; p is one to four; R'"^ is selected from th group 
consisting of hydrogen, (CrC4)alkenyl, HO-(C=0)-, (Ci.C3)alkyl-0-(C=OK H2N-(G=0K 
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(CrC3)aIkyl-NH-(C=0)-. [(Ci-C2}alkyI]2-N-(C=0>-, hydroxy, (Ci-C3*)alkoxy, amino. 
(Ct-C4)alkylamino, [(CrC4)alkyl]2-amino and (Ci-C3)alkyl-(C=0)-NH-; and each R^® is 
independently selected from the group consisting of hydrogen, (Ci-C2)alkyl, hydroxy, and 
amino. More prefenred compounds of formula 1(c) are those compounds wherein the 
5 combined moiecular weight of the R"^ and R^ substituents is less than 200 AMU. More 
preferably, the combined molecular weight of the R"^ and R' substituents is less than 100 
AMU. 

Another embodiment of the present invention is that group of compounds of formula I 
(and 1(b)) wherein is hydrogen. Other embodiments of the present Invention include those 

10 compounds of formula I (and 1(b)) wherein R^ is hydrogen, in combination with each of the 
aforementioned R^and R^ embodiments. 

Another prefen-ed embodiment of the present invention is that group of compounds of 
fomnula I (and 1(b)) wherein R^ Is (Ci-Cio)heterocyclic or (Ci-Cio)heteroaryt; wherein each of 
the aforesaid heterocyclic and heteroaryl substituents may optionally be independently 

15 substituted by one to four moieties independently selected from the group consisting of halo, 
(CrC6)alkyl. (Ci-C6)alkoxy, HO-(C=0)-, (CrC6)alkyl-0-(C=0)-, H2N-(C=0)-. 
(Ci-C6)alkyl-NH-(C=0)- and [(Ci-C6)alkyI]2-N-(C=0)-. Other embodiments of the present 
invention include those compounds of formula I (and 1(b)) wherein R^ is s^d optionally 
substituted (Ci-Cio)heterocyclic or (CrCio)heteroaryl, in combination with each of the 

20 aforementioned R^and R^ embodiments. More prefen-ed heterocyclic groups are pyrrolidinyl, 
pipeHdinyl and azetidinyl. 

Another preferred embodiment of the present invention is that group of compounds of 
formula I (and 1(b)) wherein is R^'*-(CHR^^)p-, p is 1-6; and R^'* is selected from the group 
consisting of hydrogen, (Ct-C6)alky!, (C2-C6)alkenyl. perhalo(Ct-C6)aIkyl, (C3-Cio)cycloalkyl. 

25 phenyl, (Ci-Cio)heterocyclic. (Gt-Cio)heteroaryl. phenyKS=0)-, (Ci-C6)alkyl-S02, 
phenyl-SOa-, HaN-SOa-, (Ci-C6)alky|.NH-SQ2-. phenyl-NH-SOz-, I(C,-C6)alkyl-]2N-S02-, 
(Ct-Ce)a!kyl-(C=0)-, phenyI-(C=0)-. (Ci-C,o)heteroaryl-(C=OK (Cf Cio)heterocyclic-(C=0)-, 
(CrCio)cycloalkyKC=0)-, HO-(C=0)-. {Ci-C6)alkyl-0-(C=0)-. (C3-Cio)cycloalkyl-0-(C=0)-. 
(Ci-Cio)heterocyclic-0-(C=0)-, (Gi-Cio)heteroaryl-0-(C=0)-. H2N-(C=0)-. 

30 (CrC6)alkyl-NH-(G=0)-. (G3-Cio)cycloalkyl-NH-(C=0)-, phenyl-NH-(G=OK 

(Gi'43io)heterocyclic-NH-(G=0)-, (CrCio)heteroaryl-NH-(C=0)-, [(Ci-G6)alkyl]2-N-(G=OK 
pheny!-[((GrC6)alkyl).N]-(G=0)-, (Ct-Cio)heteroaryl-[N-(Gi-G6)alkyO-(G=0)-, 
(Ci-Cio)heterocycliC"[((CrC6)alkyl)-NHC=0)-. (C3-Gio)cydoalkylI((Ci-C6)a!kyl>-N].(C=OK 
hydroxy, R^®-{Ci-C6)alkoxy, perhalo(Ci-C6)aIkoxy. (C3-Cio)cycloalkyl-0-, phenoxy, 

35 (Gi-Cio)heterocyclic-O-, (C,-C,o)heteroaryl-0-. R^*-(Ci-C6)alkyl-(C=0)-O-, 

(G3-Gio)cycloalkyl-(C=0)-0-, phenyl-(G=0)-0-, (Gi-Gio)heterocycJlc-(C=0>-0-. 

(Gi-Gio)heteroaryl-(C=0)-0-, -NO2. amino. R^^-(Gi-C6)alkyIamino, [(GrG6)alkyl]2-amino, 
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formamidyl, R^®-(CrC6)alkyl-(C=0>.NH-, (C3-Cio)cycloalkyl-(C=0)-NH-, phenyl-(C=0)-NH-, 
R'®-(Ci-C6)aIkyl-S02NH-, (C3-C,o)cycloalkyl-S02NH-. phenyl-SOzNH-, 

(CrCio)heterocyclic-S02NH- and (CrCio)heteroary|.S02NH-; wherein each of the aforesaid 
phenyl, heterocyclic, heteroaryl or cycloalkyi R^* alternatives may optionally be independently 
5 substituted by one to four moieties independently selected from the group consisting of halo, 
R'®-(Ci-C6)alkyl. (C2-C6)alkenyl, (C2-C6)alkynyl, perhalo{Ci-C6)alkyI, (C3-Cio)cycloalkyl. 
phenyl, benzyl, (Ci-C,o)heterocycllc, (Ci-Cio)heteroaryl. (Ci-C6)alkyl-S02-, formyl, -CN, 
R'*-(Ci^6)alkyKC=OK (C3-C,o)cycloalky|.(C=OK phenyf-(C=OK 

(CrCio)heterocyclic-(C=OK (Ci-Cio)heteroaryl-(C=0)-. HO-(C=OK (CrC6)alkyl-0-(C=0K 

10 (C3-Cio)cycloalkyl-0-(C=0)-. (Ci-Cio)heterocyclic-0-(C=0)-. (Ci-Cio)heteroaryl-0-(C=0)-, 
H2N-(C=0)-, R^^-(Ci-C6)alkyl-NH-(C=0)-, (C3-Cio)cycloalkyl-NH-(C=:OK phenyl-NH-{C=0)-, 
(CrCio)heterocyclic-NH-{C=0)-, (C,-Cio)heteroaryi-NH-{C=0>-. [(Ci-C6)alkyl]2-N-(C=0K 
phenyl-[((Ci-C6)alkyl).Nl-(C=0)-, hydroxy. R'^(Ci-C6)aIkoxy, perhalo(Ci-C6)alkoxy. 
(C3-Cio)cycloalkyl-0-, phenoxy, (Ci-Cio)heterocyclic-O-, (CrCio)heteroaryM3-, 

15 R'®-(Ct^)alkyI-(C=0)-0-. (C3-Cio)cycloalkyl-(C=OK)-. pheny|.(C=OK)-. 

{Ci-C,o)heterocyclic-(C=0)-0-, (CrCio)heteroaryl-(C=0)-0-, -NO2, amino. 
R^®-(CrC6)alkylamino, [(Ci-C6)alkya2-amino, formamidyl, R^®-(Ci-C6)alkyl-(C=0)-NH-, 
(C3-Cio)cycloalkyf-{C=0)-NH-. phenyI.(C=0).NH.. (Ci-Cio)heterocycIlc-(C=0)-NH-, 
(CrCio)heteroaryl-(C=0)-NH-. R'^-(CrC6)alkyl-(C=0)-[((CrC6)alkyl)-N]-. 

20 phenyKC=OH(Ci-C6)alkyl-Nl-, R'®-(CrC6)alky|.S02NH-. (C3-Cio)cycloalkyl-S02NH-, 
phenyl-SOzNH-. (Ci-Cio)heterocyclic-S02NH- and (CrCio)heteroaryl-S02NH-; and wherein 
each of said phenyl and heteroaryl moiety altematlves may optionally be substituted by one or 
two radicals independently selected from halo, (Ci-C6)alkyl, (Ci-C6)alkoxy, amino. 
(Ci-C6)alkylamino and [(CrC6)aIkyl]2-amino. Other embodiments of the present invention 

25 include those compounds of fomriula I (and 1(b)) wherein R^ is said R^^^^CHR^ V» P is 1-6; 
and R^* is as defined above, in combination with each of the aforementioned R^ and R^ 
embodiments. 

Another preferred embodiment of the present invention is that group of compounds of 

fonmula I (and 1(b)) wherein R® is R'*-(CHR' P »s 1 -6; and R^^ Is selected from the group 
30 consisting of hydrogen. (CrC6)aIkyl, (C2-C6)alkenyl. (C3-Cio)cycloalkyl, phenyl. 

(CrCio)heterocyciic, (CrCto)heteroaryl, HO-(C=0)-. (CrC6)alkyl-0-(C=0)-, H2N-(C=0)-. 

(Ci-C6)alkyl-NH-(C=OK phenyl-NH-(C=0)-. (CrCio)heterocyclic-NH-(C=0)-. 

[(Ci-C6)alkyl]2-N-(C=0).. pheny|.t((Ci-C6)alkyl).N]-(C=0)-. hydroxy, R^^-(Ci-C6)alkoxy. 

phenoxy, amino, R^®-(CrC6)alkylamino, [(Ci-C6)alkyG2-amino, R^*-(C,.Ce)a!kyl^C=0)-NHs 
35 wherein each of the aforesaid phenyl, heterocyclic, heteroaryl or cycloalkyi R^^ substituents 

may optionally be independently substituted by one to four moieties independently selected 

from the- group consisting of halo, R^^-(CrC6)alkyl, (C2-C6)alkenyl, (C2-C6)alkynyl. 
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perhalo(Ct-C6)atkyl, {CrC6)alkyl-S02-, formyl, -CN, R^MCrC6)ailcy!-(C=0K HO{C=0K 
(Ci-C6)alkyl-CHC=0h H2N-(C=0K R^®^(CrC6)alkyl-NH-(C=0)-. I(CrCe)alkyl]rN-{C=0)-. 
hydroxy, R^®-(CrC6)alkoxy, pertiaIo(CrC6)alkoxy. R^®-(CrC6)alkyl-(C=0)-O, amino, 
R^^-(CrC6)alkylamlno, [(CrC6)aIkyl]ramino, formamidyl, R^®-{CrC6)alkyl-(C=0)-NH-, 
5 R'®-(Ci-C6)alkyl-{C=0)-[((Ci-C6)aIkyl)-N]- and R'^-(Ci-C6)alkyl-S02NH-; 

each R^^ is mdependenUy selected from the group consisting of hydrogen, halo, 
{Ci-C6)alkyl, (C2-C6)alkenyl. perhaIo(C,-C6)alkyl. HO-(C=0)-. (Ci-C6)alkyI-6-(C=0)-. 
H2N-(C=0K (Ci-C6)aIkyI-NH-(C=OK [(Ci<:6)alkylJrN-(C=0)-. hydroxy. (CrC6)alkoxy. 
perhalo(Ci-C6)alkoxy, amino, {Ci-C6)aIkyIamlno, [(Ci-C6)aIkyl]ramino, formamidyl and 
10 (Ci-C6)alkyl-(C=0)-NH-; wherein no more than two of said R^^ groups may be other than 
hydrogen; and 

each R^® is independently selectedTfrom the group consisting of hydrogen, halo, 
(Ci-CB)alkyl. (C2-C6)alkenyl, (C2-C6)alkynyl, perhalo(Ci-C6)alkyl, HO-(C=0>., 
(Ci-C6)aIkyl-0-(C=0)-, H2N-(OOh (CrC6)aIkyl-NH-(C=0K I(Ci-C6)alkyI]2-N-(C=0)-, 

15 hydroxy, (CrC6)alkoxy, perhato(Ci-C8)alkoxy, (Ci-C6)alkyl-(C=0)-0, -NO2, amino, 
(Ci-C6)alkylamfno. [(Ci-C6)alkylj2-amino, formamidyl and {C^-Ce)a\ky\-{C=0}-NH'. 

Other embodiments of the present invention include that group of compounds of 
formula I (and 1(b)) wherein R* is said R^^-(CHR^V. P »s 1-6; and R^^ R^* and R^^ are as 
defined above, in combination with each of the aforementioned R^and R^ embodiments. 

20 A more preferred embodiment of the present invention are those group of compounds 

of formula I (and 1(b)) wherein R* is R^*-(CHR^ V, p is 1-6; and R^* is selected firom the group 
consisting of hydrogen, (C2-C4)alkenyl, (Ci-Cio)heterocyclic, HO-(C=0)-, 
(CrC3)alkyl-0-(C=0)-, H2N-(C=0K (Ci-C3)alkyi-NH-(C=0)-, hydroxy, (CrC3)alkoxy, amino, 
(Ci-C3)alkylamino, and [(CrC2)alkyl]ramino; and each R^^ is independently selected from the 

25 group consisting of hydrogen, (Ct-C6)alkyl, hydroxy, (CrC3)alkoxy, perhalo(Ci)alkoxy. amino, 
(CrC2)alkylamino. [(CrC2)alkyl]2-amino, formamidyl and (Ci-C6)alkyt-(C=:0)-NHs wherein no 
more than two of said R^^ groups may be other than hydrogen. 

Another embodiment of the present invention is that group of compounds of fomnula I 
(and 1(a), 1(b). 1(d), 1(g)) wherein R^ is hydrogen. Other embodiments of the present invention 

30 include those compounds of formula I (and 1(a), 1(b), 1(d), 1(g)) wherein R^ is hydrogen, in 
combination with each of the aforementioned 1(a) R"* embodiments, 1(b) R^ embodiments or 
with each of the aforementioned R^and R* embodiments. 

Another embodiment of the present Invention is that group of compounds of fomriula I 
(and 1(a), 1(b). 1(d), 1(g)) wherein R® is R®-B-(CH2)„- and n is zero. Other embodiments of the 

35 present invention include those compounds of formula I (and 1(a). 1(b), 1(d), 1(g)) wherein R^ is 
R®-B-(CH2)n- and n is zero, in combination with each of the aforementioned 1(a) R^ 
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embodiments, 1(b) embodiments or with each of the aforementioned R^and R^ 
embodiments. 

Another embodiment of the present invention is that group of compounds of fonnula I 
(and 1(a). 1(b), 1(d). 1(g)) wherein R® is R®-B-(CH2)n- and n is an integer from one to six, more 

5 preferably from one to five. Other embodiments of the present invention include those 
compounds of fomiula I (and J(a), 1(b). 1(d). 1(g)) wherein R* Is R®-B-{CH2)„- and n is an integer 
from one to six, more preferably from one to five, in combination with each of the 
aforementioned 1(a) R* embodiments. 1(b) R® embodiments or with each of the 
aforementioned R^and R^ embodiments. 

10 Another preferred embodiment of the present invention is that group of compounds of 

formula I (and 1(a). 1(b). 1(d). 1(g)) wherein R® is R^-B-(CH2)nS n is zero; B is a bond and R® is 
selected from the group consisting of hydrogen, -CF3, -C^, (CrCio)heteroaryl, 
{Ci-Cio)heterocyclic or (C3-Cio)cycloalkyl; wherein each of the aforesaid (Ci-Cio)heteroaryl, 
(Ci-Cio)heterocyclic and (C3-Cio)cycloatkyl may optionally be substituted by one to three 

15 moieties independently selected from the group consisting of halo, (CrC6)alkyl, 
(C2-C6)alkenyl, (CrC6)alkynyl. perhalo(Ci-C6)alkyl, hydroxy. (Ci-C6)alkoxy, 
perhalo(Ci-C6)alkoxy. (Ci-C6)alkyl-S-. (CrC6)alkyl-SOr. (Ci-C6)alkyl-NH-SOr. -NO2, amino. 
(Ci-C6)alkylamino. [(Ci-C6)alkyl]ramino, (CrC6)alkyl-S0rNH-, (Ci-C6)alkyl-(C=0)'NH.. 
(Ci-C6)a!kyl-(C=OH((CrC6)alkyl).N]-. -CN, (CrC6)alkyl-{C=0)-. HO-(C=OK 

20 (Ci-C6)alkyl-0-(C=0)-. H2N(C=OK (Ci-C6)alkyl-NH-(C=0K [(C,-Ce)alkyl]rN.(C=0). and 
(Ci-C6)alkyl-(C=0)-0-. Other embodiments of the present invention include those 
compounds of formula I (and 1(a). 1(b). 1(d). 1(g)) wherein R^ is R®-B-(CH2)n- and n is zero; B is 
a bond and is as defined above, in combination with each of the aforementioned 1(a) R"^ 
embodiments, 1(b) R* embodiments or with each of the aforementioned R^and R^ 

25 embodiments. 

Another embodiment of the present invention Is that group of compounds of formula I 
(and 1(a). 1(b). 1(d). 1(g)) wherein R* is R®-B-(CH2)h-; n is zero; B is -(C=0)-NR^^-, -(R'°-N)-. 
^R'°.N)-S02-, -(R'°-N).(C=0)-, >C=0, -0-(C=0K -SO^NR")-, -(R'*'-N)-(C=0)-(NR")-; and 

R® is selected from the group consisting of hydrogen. (C3-Cio)cycloalkyl or phenyl; 
30 wherein the aforesaid phenyl and (C3-Cio)cycloalkyl may optionally be substituted by one to 
three moieties independently selected from the group consisting of halo, (Ci-C6)a!kyl, 
(C2-C6)alkenyl, (C2-C6)a!kynyl. perhalo(CrC6)alkyl. hydroxy. (CrC5)alkoxy. 
perhalo(CrC6)aikoxy. (Ci-C6)alkyl-S-. (CrC6)alkyl-S02-. (CrC6)alkyl-NH-S0r. -NO2. amino. 
(Ci-C6)alkyIamino. [{Ci-C6)alkyllramino, (Ci-C6)alkyl-S02-NH-, (CrC6)alkyl-(C=0)-NH-, 
35 (Ci-C6)alkyl-(C=0)-[N(Ci^6)alkyl]-. -CN. {Ci-C6)alkyl-(C=OK H0-(C=0)-, 
(Ci-C6)alkyl-0-(C=0)^, H2N(C=0)- {Ci-C6)alky!-NH-(C=0K [(C,-CB)alkyl]rN-^(C=0)- and 
(CrC6)alkyl-(C=0)-0-. Other embodiments of the present inventi n include those 
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compounds of formula I (and 1(a), 1(b), 1(d). 1(g)) wherein is R'-B-{CH2)n- and n is zero; B is 
-(C=0)-NR'°.. -(R'°-N)-. -(R^°-N)-S02-, .(R^°-N).(C=0)-. >C:=0, -0(C=0)., ^02-(NR'°K 
-(R^**-N)-(C=0)-(NR^Vj and R® Is as defined above, in combination with each of the 
aforementioned 1(a) R"* embodiments, 1(b) R^ embodiments or with each of the 
5 aforementioned R^and R^ embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
(and Ka), Kb), 1(d). 1(g)) wherein R® is R'-B-(CH2)„-; n is zero; B is a bond; R® is R^^- 
(R*^CH)m-; m is 1-6; R^® Is hydrogen or methyl; R^^ is hydrogen or methyl; and R^^ is selected 
from the group consisting of hydrogen, (Ci-C6)alkyl. (Ci-C6)alkoxy, phenyl. (CrCio)heteroaryl. 

10 (CrC,o)heterocyclic, (C3-Cio)cyc!oalkyl, amino, (CrC6)alkylamino, [(CrC6)alkyl]2amlno. 
(Ci-C6)alkyi-S02-NH-, phenyl-SOrNH-, (CrC6)alkyl-S02-[N-(Ci-C6)alkyl]-. 

phenyl-S02-[N-(Ci-C6)alkyll-. hydroxy. (Ci-C6)alkoxy, perhalo(CrC6)alkoxy, phenoxy, 
(Ci-Cio)heteroaryl-O-, (CrC,o)heterocycIic-0-, (C3-C,o)cycloalkyf-0-, (Ci-C6)alkyl-S-. 
(Ci-C8)alkyl-S02-, (CrC6)alkyl-NH-S02-. -NO2. amino, (CrC6)alkyfamino. 

1 5 [(Ci-C8)alky02-amino. {Ci-C6)alkyl-S02-NH.. (Ct-C6)alkyl-(C=0)-NH-, 

(Ci-C6)alkyl-(C=0)-[N(CrC6)alkyl]-. phenyl-(C=:0>-NH-, phenyl-(C=0>-[N-(CrCB)alkyl]-. -CN. 
(C,-C6)alkyl-{C=0)-, phenyl-(C=0)-, (CrCio)heteroaryl-(C=0)'. (CrCio)heterocyclic-(C=0)-. 
(C3-Cio)cycloalkyl-(C=0)-, (CrCio)heteroaryl-NH-(C=0)-, (CrCio)heterocyciic-NH-(C=0)-. 
(C3-Cio)cycloalkyl-NH-(C=0)-, HO-(C=0)-, (CrC6)a!kyi-0-(C=OK H2N(C=0)-. 

20 (Ci-C6)alkyl-NH-(C=d)-, [(Ci"C6)alkyl]rN-(C=0)-, phenyl-NH-(C=0)-, 

pheny4N-((Ci-C6)aikyl)HC=OK (CrC6)alkyl-(C=0)-0- and phenyl-(C«=0).0-. Ott^r 
embodiments of the present Invention Include those compounds of formula I (and 1(a), 1(b), 
1(d). 1(g)) wherein R^ is R®-B-(CH2)n- and n is zero; B is a bond; R® Is R"-(R^^CH)m-; m Is 1-6; 
R^° is hydrogen or methyl; R^^ Is hydrogen or methyl; and R^^ is as defined above, in 

25 combination with each of the aforementioned 1(a) R* embodiments, 1(b) R^ embodiments or 
with each of the aforementioned R^and R^ embodiments. 

Another preferred embodiment of the present invention is that group of compounds of 
formula I (and 1(a). 1(b). 1(d). 1(g)) wherein R^ is R®-B-(CH2)n-; n is zero; B is ~(C=0)-NR'°-. 
-(R^°-NK >C=0. -a(C=0)-. -(R'°-N)-(C=0)- or .(R'^-N)-(C=0)-(NR")-; R® is R'^-(R^'CHU-; 

30 m is 1-6; R^° Is hydrogen or methyl; R^^ Is hydrogen or methyl; and R^^ is selected from the 
group consisting of hydrogen. (CrC6)alkyl, (Ci-C6)alkoxy. phenyl, (CrCio)heteroaryl, 
(Ci-Cio)heterocycllc, (C3-Cio)cycloalkyt. amino, (Ci-Ce)alkylamlno, [(Ci-C6)alkyl]2amino, 
(CrC6)aIkyl-S02-NH-, phenyl-S02-NH-, (CrC6)alkyl-SOr[N-(Ci-C6)alkyl]-, 

phenyl-S0r[N-(Ci-C6)alkyl]-, hydroxy, (Ci-C6)alkoxy. pertialo(Ci-C8)aIkoxy, phenoxy, 

35 (Ci-Cio)heteroaryl-O-, {CrCio)heterocydic-0-, (C3-Cio)cycloalkyi-0-. (Ci-C6)alkyl-S-, 
(Ci-C6)alkyl-S02-, (CrC6)alkyl-NH-S02-. -NO2. amino. (CrC6)alkylamino. 
' [(Ci-C6)alkyl]2-amino, (Ci-C6)alkyl-S02-NH-. (Ci-C6)alkyl-(C=0)-NH-. 
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(CrC6)alkyl-{C=OHN(CrC6)aIkyll-, phenyl-(C=0)-NH-. phenyl-(C=0HN-(C,-C6)alkylh -CN. 
(CrC6)alkyl"(C=0>.. phenyl-(C=0)-, (C,-Cio)heteroaryl-(C=0)-, (Ci-C,o)heterocyclic-(C=0>-, 
(CrCio)cycloalkyl-{C=OK (Ci-Cio)heteroaryl-NH-(C=OK (Ci-Cio)heterocyclic-NH-(C=0)-, 
(C3-Cio)cycloalkyl-NH-(C=0)-, HO-(C=0)-, (Ci-C6)alkyl-0-(C=0)-. H2N(C=0>-. 
5 (CrC6)alkyl-NH-(C=0)-, I{CrC6)alkyl]2-N.(C=OK phenyl-NH-{C=OK 

. phenyl-[N-((Ci-C6)alkyl)h(C=0>-, (CrC6)alkyl-{C=0)-0- and phenyt-(C=0).0-. Other 
embodiments of the present invention include those compounds of formula I (and 1(a), 1(b), 
1(d). Kg)) wherein is R®-B-(CH2)„- and n is zero; B is -(C=0)-NR^^ -(R'°-NK 
-(R'^.N^SOr. -(R'°-N)-(C=0)-. >C=0, -0-(C=0)-, -SOz-(NR'°)-, KR'°-N).(C=0)-(I^R")-; and 

10 R® Is R^^-(R^^CH)m-: m is 1-6; R^° Is hydrogen or methyl; R^^ is hydrogen or methyl; and R^^ 
Is as defined above, in combination with each of the aforementioned 1(a) R* embodiments, 
((b) R° embodiments or with each of the aforementioned R^and R^ embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
(and 1(a), 1(b), 1(d), 1(g)) wherein R® is R®-B-(CH2)n-; n Is an Integer from one to six, more 

16 preferably one to five, more preferably one to three; B Is a bond, and R° is selected from the 
group consisting of optionally substituted phenyl, (Ci-CiD)heterocyclk:. (CrCio)heteroaryl and 
(C3-Cio)cycloalkyl; wherein each of the aforesaid R® phenyl, (Ct-Cio)heteroaryl. 
(CrCio)heterocyclic and (C3-Cio)cycloalkyl substituents may optionally be substituted by one 
to four moieties independently selected from the group consisting of halo, (Ci-Cejalkyl, 

20 (CrC8)alkenyl, (Cz-C6)alkynyl, perhalo(CrC6)alkyl, phenyl, (Ci-Cio)heteroaryl, 
(CrCio)heterocyclic, (C3-Cio)cycloalkyl, hydroxy, (Ci-C6)alkoxy, perhalo(Ci-C6)alkoxy, 
phenoxy. (Ci-Cio)heteroaryl-0-, (CrCio)heterocyclic-O-, (C3-CiD)cycloalkyl-0, 
(CrC6)alkyl-S-, (C,-Ce)alkyl-S02-, (Ci-C6)alkyl-NH-SOr. -NOz, amino. (C,-C6)alkyfamino, 
[(CrC6)alkyll2-amino, (Ci-C6)alkyl-S02-NH-, (Ci-C6)alkyl-(C=0)-NH-. 

25 (CrC6)alkyKC=0)-I((Ci-C6)alkyl>-Nh phenyl-(C=0)-NH-, phenyHOO)-[((C,-C8)alkyl)-N]-, 
-CN, (CrC6)alkyHC=0)-, phenyl-(C=OK (Ci^io)heteroaryl-(C=OK 

(Ci-Cio)heterocyclic-(C=0)-. (C3-Cio)cycloalkyl-(C=0)-, HO-(C=:OK (Ci-C6)alkyl-0-(C=0)-, 
H2N{C=0)- {CrC6)alkyl-NH"(C=Oh I(CrC6)alkyI]2-N-(C=0)-. phenyl-NH-(C=OK 
phenyi-[((Ci-C6)alkyl)-NMC=0)-, (Ci-Cio)heteroaryl-NH-(C=0)-, 

30 (Ci-Cio)heterocycllc^NH-(C=0)-, (C3-Cio)cycloalkyl-NH-(C=0)-, (Ci-C6)alkyl-(C=0)^0- and 
phenyi-{C=OH)-. Other embodiments of the present invention Include ttiose compounds of 
fomiula I (and 1(a), 1(b), ((d). I(g))whereln R® is R®-B-(CH2)n-; n fe an integer from one to sfx, 
more preferably one to five, more preferably one to three; B is a bond, and R^ is as described 
above. In combination with each of the aforementioned 1(a) R* embodiments. 1(b) R® 

35 embodiments or with each of the aforementioned R^ and R^ embodiments.. 

Another embodiment of the present invention Is that group of compounds of formula I 
(and 1(a), 1(b), 1(d), 1(g)) wherein R^ is R®-B-{CH2)„-; n is an Integer from one to six, more 
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preferably one to five, more preferably one to three; B is -(C=OHR -N)-f -(R -N)-, 
-S02-(R^*^-NK -(R^°-N)-(C=0)-(NR^V or -(R^°-N)-(C=0)-0-; and R® is selected from the 
group consisting of optionally substituted phenyl, (CrCio)heterocyclic, (CrCio)heteroaryl and 
(C3-Cio)cycloalkyl; wherein each of the aforesaid R^ phenyl, (CrCio)heteroaryl, 
5 (Ci-Gio)heterocycllc and (C3-Cio)cyctoalkyl substituents may optionally be substituted by one 
to four moieties independently selected from the group consisting of halo. (Ci-C8}alkyl, 
(C2-C6)atkenyl, (C2-C6)alicynyl, perhalo(Ci-C6)alkyl, phenyl. (CrCio)heteroaryl. 
{Ci-Cio)heterocydic, (CrCio)cydoalkyl, hydroxy, (Ci-C6)alkoxy, perhalo(Ci-C6)alkoxy, 
phenoxy. {Ci-Cio)heteroaryl-C)-, {CrCio)heterocyclio-0. (C3-Cio)cycloalkyl-0-, 

10 (Ci-C6)alkyl-S-, (Ci-C6)alkyl-S02-, (Ci'C6)alkyl-NH-S0r. -NO2, amino, (Ci-C6)alkylamino, 
[(CrC6)alkyl]ramino, (Ci-C6)alkyI-S02-NH-. (CrC6)alkyl-(C=0)-NH-, 

(Ci-C6)a!kyKC=OH((CrC6)alkyl).N]-. phenyl-(C=0)-NH-, phenyKC=0H((Ci-C6)alkyl>.NK 
-CN. (C,^C6)alkyl-(C=OK phenyl-(C=Oh (Ci-Cio)heteroaryl-{C=0)-. 

(CrCio)heterocyclioKC=OK {C3-Cio)cycloalkyf-{C=0)-, HO.(C=OK (C,-C6)aIl<yl-0-(C*0K 

15 H2N(C=0)- (CrC6)alkyl-NH-(C=0)-, [(Ci-C6)alkyI]2-N-(C=0)-. phenyl-NH-(C=0)-, 
phenyl-[((CrC6)alkyl)-NHC=0>-, {CrCio)heteroaryl-NH-{C=OK 
(C,-Cio)heterocyclic-NH-(C=:0)-. (C3-Cio)cycloalkyl-NH-(C=OK (Ci-C6)alkyl-(C=0)-0- and 
phenyKC'^O^O-. Other embodiments of the present invention include those compounds of 
formula I (and 1(a), 1(b), 1(d), 1(g)) wherein R® is R®-B-(CH2)n-; n is an integer from one to six, 

20 more preferably one to five, more preferably one to three; B is -(C=0)-(R'°-N)-, -(R^°-NK 
.S02-(R^°-N)-, -(R^^-N)-(C=0)-(NR")- or -(R'^-N)-(C=0)-O; and R® is as described above. In 
combination with each of the aforementioned 1(a) R^ embodiments, 1(b) R^ embodiments or 
with each of the aforementioned R^ and R^ embodiments. 

Another embodiment of the present invention Is that group of compounds of formula I 

25 (and 1(a), 1(b), 1(d), 1(g)) wherein R® is R*-B-(CH2)n-: n Is an integer from one to sbc, more 
preferably one to five, more preferably one to three; B is a bond, and R® Is R'*-(R^^CH)m-; m is 
1-6; R^'' Is hydrogen or methyl; each R^^ is independently selected from the groups consisting 
of hydrogen or methyl; and R^^ is selected from the group consisting of hydrogen, 
(CrC6)alkyl, (CrC6)alkoxy, phenyl, * (Ci-Cio)heteroaryl, (Ci-Cio)heterocyclic, 

30 (C3-Cio)cycloalkyl, hydroxy, (CrC6)alkoxy, peft7a/o(Ci-C6)alkoxy, phenoxy, 
(Ci-Cio)heteroaryl-O-, (Ci-Cio)heterocyclic-0-, (C3-Cio)cycloalkyl-0-, (Ci-C6)alkyl-S-, 
(CrCB)alkyl-SOr. (CrCB)alkyt-NH-S07-. -NO2, amino, (Ci-Ce)atkytamlno, 
[(Ci-C6)alkyl]2-amino, (Ci-C6)alkyl-S0rNH.. (C,-C6)alkyl-(C-0)-NH., 

(CrC6)alkyl-(C=0)-[((Ct-C6)alkyl)-NK phenyl-(C=0)-NH-, phenyl-(C=0)-[((Ci-C6)alkyl>.NK 

35 (Ci-C6)alkyl-S02-NH-. phenyl-S02-NH-, (Ci<;6)alkyl-SOrl{(CrCe)alky»)-Nl-, 

phenyl-S02-[((CrC6)alkyl)-N]-. ~CN, (Ci-C8)alkyl-(C=0)-. phenyl-(C=OK 

{Ci-Cio)heteroaryKC=:OK (Ci-Cio)heterocyclic-(C=0>-, (C3-C,D)cycloalkyl-(C=0)-, 
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<Ci-Cio)heteroaryl-NI+(C=:0)-, (Ci-Cio)heterocyclioNH-(C=0)-, 
(C3-Cio)cycloalkyl-NH-(C=0)-. HO-(C=0)-, (CrC6)alkyl-0-(C=0)-. H2N(C=0)-. 
(CrC6)alkyl-NH-(C=OK [(CrC6)alkyl]2-N-(C=0)-. phenyl-NH-(C=0)-. 

phenyl-t((Ci-C6)alkyl)-NKC=0)-. (CrC6)alkyl-(C=0)-0- and phenyl-(C=0)-0-. Other 
5 embodiments of the present invention include those compounds of formula 1 (and 1(a), 1(c), 
He), 1(f). and J(h)) wherein R® is R^-B-(CH2)n-; n is an integer from one to six, more preferably 
one to five, more preferably one to three; B is -{C=0)-(R^"-NK -(R^^'-N)-. -SOr{R^**-NK 
•^r"'-N)-(C=0)-{NR")- or -{R^**-NHC=0)-0-; R® is R^^^R'^^CH^n-l m is 1-6; R^** is hydrogen 
or methyl; each R^^ is independently selected from the groups consisting of hydrogen or 
10 methyl; and R^^ is as described above, in combination with each of the aforementioned 1(a) R* 
embodiments, 1(b) embodiments or with each of the aforementioned and R^ 
embodiments. 

Another preferred embodiment of the present invention is that group of compounds of 
fonmula 1 (and 1(a), 1(b), 1(d), 1(g)) wherein R^ is R^-B-(CH2)n-; n is an interger from one to six; 

15 B is -{C=0)-NR^°-, .(R^0-N)-;>C=O, -0-{C=0>-, -(R^°-N)-(C=0)- or -(R^^-N)-(C=0)-(NR^V; 
is R^^-(R^^CH)fn-; m Is 1-6; R^° is hydrogen or methyl; R^^ is hydrogen or methyl; and R^^ is 
selected from the group consisting of hydrogen, (Ci-C6)alkyl, (Ci-C6)alkoxy. phenyl. 
(CrCio)heteroaryl, (Ci-Cio)heterocyclic, (C3-Cio)cycloalkyl, amino, (Ci-C6]alkylamino, 
I(CrC6)aikyI]2amlno, (CrC6)alkyl-S0rNH-, phenyl-SOrNH-, 

20 (Ci-C6)alkyl-SOr[N-(Ci-C6)alkyl]-, phenyl-S02-[N-(CrC6)alkyll-, hydroxy, (Ci-C6)alkoxy, 
perhalo(Ci-C6)alkoxy, phenoxy, (Ci-Cio)heteroaryl-O-. (Ci-Cio)heterocyclic-O-, 
(C3-Cio)cycloalkyl-0-, (Ci-C6)alkyf-S-. (CrC6)alkyl-SOz., (CrC6)alkyl-NH-S0r, -NO2, amino, 
(Ci-C6)alkylamino, [(Ci-CB)alkyOr amino, (Ci-C6)alkyl-S02-NH-, (Ci-C6)a!kyl-(C=0)-NH-, 
(Ct-C6)alky)«(C=OHN(0i-C6)a)kylJ-. phenyl-(C=0>-NH^, phenyl-(C=0)-[N-(Ci-C6)alkylJ-. -CN, 

25 (CrC6)alkyl-(C=0)-, phenyl-(C=0>-, (Ci-Cio)heteroaryKC=Oh (Ci-Cio)heterocyclic-(C=0)-, 
(CrCio)cycIoalkyl-(OOK (CrCio)helerDaryl-NH-(Cs=0)-, (C,-Cio)heterocycIic-NH-{C=0)-, 
(CrCio)cycloalkyl-NH-(C=OK HO-(C=OK (CrC6)aIkyl-CKC=0)-, H2NI(C=0)-. 
(CrC6)aIkyi-NH-(C=0>-, [(CrC6)alkyl]2-N-(C=0)-. . phenyl-NH-(C=0)-, 

phenyl-tN-((CrCe)alkyl)]-(C=0)-. (C,-C6)alkyl-(C=0)0- and phenyi-(C=0)-O-. Other 

30 embodiments of the present invention include those compounds of formula I (and 1(a), 1(b), 
1(d). 1(g)) wherein R® is R®-.B-(CH2)„- and n is 1-6; B is .(C=0)-NR^°-, -(R'°-N)-» -(R'°-N)-SOr. 
-{R'°-N)-{C=OH >C=0, -0-(C=OK -SOr(NR^V. -(R'°-N)-(C=0).{NR")-; and R* is R^*- 
{R^^CH)b-; m Is 1-6; R^° is hydrogen or methyl; R^^ Is hydrogen or methyl; and R"** Is as 
defined above, in combination with each of the aforementioned 1(a) R"* embodiments, f(b) R® 

35 embodiments or with each of the aforementioned R^and R^ embodiments. 

An embodiment of the present Invention is that group of compounds of formula I 
wherein s is an integer from zero to four and ach 1^ is independently selected from the 
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group consisting of halo, (CrC6)all<yl, (C2-C6)all<enyl, (C2-C6)all<ynyl, perhalo(Ci-C6)alkyl, 
phenyl, (Ci-Cio)heteroaryl, (CrCio)heterocyclic, (C3-Cio)cycloalkyl» hydroxy. {Ci-C6)alkoxy. 
perhalo(CrC6)alkoxy. phenoxy, (CrCio)heteroaryl-O-, (Ci-Cio)heterocycllc-O, 
(C3-Cio)cycloalkyl-0-. (Ci-C6)a!kyl-S-. (Ci-C6)alkyl-S0r, (CrC6)alkyl-NH-S02-, -NO2. amino, 
5 (Ci-C6)alkylannino, [(C,-Ce)alkyllramlno, (Ci-C6)alkyl-S02-NH-, (Ci-C6)alkyl-(C=0)-NH-, 
(Ci-C6)alkyKC=OH((CrCa)alkyl)-Nh pheny)-(C=0)-NH-, phenyl-(C=OH{(C,-Ce)alkyI)-hlJ-, - 
CN, (CrC6)alkyKC=OK phenyl-(C=OK (Ci-Cio)heteroaryKC=0)-, (Ci-Cio)heterocyclic- 
(C=0)-. (C3-Cio)cycIoaIkyKC=0>.. HO(C=0)-, (Ci.C6)alkyl-0-(C=0)-, H2N(C=0)-. 
(CrC6)alkyl-NH-(C=0)-, [(CrC6)alkyl]2-N-(C=0)-. pheny!-NH-{C=0)-, 

1 0 phenyl-[((CrC6)alkyl)-hQ-(C=0K (Ci-Cio)heteroaryl-NH-{C=0)-. 
(Ci-Cio)heterocycllc-NH-(C=OK (C3-Cio)cycloalkyl-NH-(Cs=0)- and (Ci-C6)alkyl-(C=0)-0-. 
Other enntx>dinients of the present inventton Include those compounds of formula I (and 1(a), 
1(b), 1(c), 1(d), 1(e), 1(f) and 1(g)) wherein Is as defined above in combination with each of the 
aforementioned- embodiments, R^ embodiments. R* embodiments. R® embodiments or 

15 with each of the aforementioned R^ and R^ embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
wherein s Is an integer from zero to four and each R^ is independently selected from the 
group consisting of halo, -CN, (Ci-C6)alkyl, (C2-C6)alkenyl, (C2-C6)alkynyl and 
perhalo(Ct-C6)alkyt. Other embodiments of the present Invention Include those compounds of 

20 fonmula I (and 1(a), 1(b), 1(c), 1(d), 1(e), t(f) and 1(g)) wherein R^ is as defined above in 
combination with each of the aforementioned R® embodiments, R''^ embodiments, R* 
embodiments, R® embodiments or with each of the aforementioned R^ and R^ embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
wherein s is an integer from zero to four and zero, one or two of R^ are independently 

25 selected firom the group consisting of halo, (Ci-Ce)alkyl, perhaIo(Ci-C6)alkyl, hydroxy, 
(CrC6)aIkoxy, perhalo(Ci-C8)alkoxy, amino, (Ci-Ca)a!kylamino, [(Ci-CejalkyOz-amino, -CN, 
and H2N(C=0)-. Other embodiments of the present Invention include those compounds of 
formula I (and 1(a), 1(b). 1(c), 1(d), 1(e), 1(f) and 1(g)) wherein R^ is as defined above in 
combination with each of the aforementioned R® embodiments, embodiments, R* 

30 embodiments, R^ embodiments or with each of the aforementioned R^ and R^ embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
wherein s Is an Integer from zero to four and one of R^ Is selected from the group consisting 
of optionally substituted phenyl, (Ci-Cio)heteroaryl, (CrCio)heterocyclic and 
(C3-Cto)cycloalkyl. Other embodiments of the present invention include those compounds of 

35 fomnula I (and !(a)/l(b). 1(c). 1(d), 1(e). 1(f) and 1(g)) wherein R^ is as defined above in 
combination with each of the aforementioned R® embodiments, R' embodiments, R^ 
embodiments, R^ embodiments or with each of the aforementioned R^ and R^ embodiments. 
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Another embodiment of the present invention is that group'of compounds of formula I 
wherein s is an integer from zero to four and one of is selected from the group consisting 
of hydroxy, (Ci-C6)a?koxy, perhato(Ci-C6)alkoxy, phenoxy, (Ci-Cio)heteroaryl-O-, 
(CrCio)heterocycliG-O-, (C3-Cio)cycloalkyl-0-, (CrC6)alkyl-S-. (CrC6)alkyl-S02- and 
5 (Ci-C6)alkyl-NH-S0r. Other embodiments of the present Invention include those compounds 
of fonmula I (and i(a), 1(b), 1(c), 1(d). 1(e), 1(0 and 1(g)) wherein is as defined above in 
combinatbn with each of the aforementkihed P? embodiments, embodiments, 
embodiments, R^ embodiments or with each of the aforementioned R^ and embodiments. 
Another embodiment of the present invention Is that group of compounds of formula I 

10 wherein s Is an integer from zero to four and one of R^ is selected from the group consisting 
of amino, (CrCs)alkylamino. [(Ci-C6)alkylj2-amlno. (CrC6)alkyl-S02-NH-, 
(CrC6)alkyl-(C=0)-NH-, {CrC6)alkyl-(C=0)-[((Ci-C6)alkyI)-N]-. phenyl-(C=0)-NH- and 
phenyl-(C=0)*[N-(C|-C6)alkyl}-. Other embodiments of the present invention include those 
compounds of fonmula I (and 1(a). f(b). 1(c), 1(d), 1(e). 1(f) and 1(g)) wherein R^ is as defined 

15 above in combination with each of the aforementioned R® embodiments, R^ embodiments, R* 
embodiments, R* embodiments or with each of the aforementioned R^ and R^ embodiments. 

Another embodiment of the present invention is that group of compounds of formula I 
wherein s is an integer from zero to four and one of R* Is selected from the group consisting 
of (Ci-C6)alkyl-(C=0K phenyl-(C=0)-, (Ci-C,o)heteroaryKC=OK 

20 (Ci-Cio)heterocyclic-(C=OK {C3-C,o)cyc!oalkyl-{C=0)-, (Ci-Cio)heteroaryl-NH-(C=0)-, (Ci- 
C,o)heterocycIic-NH-(C=0)-, (C^io)cycIoalkyl-NH-(C=0)-, HO-(C=0)-. 

(Ci-C6)alkyl-0-(C=0)-, H2N(C=0)- (Ci-C6)alkyl-NH-(C=:0)-. [(CrC6)alkyl]2-N-(C=0)-, 
phenyl-NH-(C=0)-, phenyl-[((Ci-C6)alkyl>.N]-(C=0)- and (CrC6)a(kyI-(C=0>.0-. Other 
embodiments of the present invention include those compounds of fomnuia I (and ((a), {(b), 

25 1(c), 1(d), 1(e), 1(f) and 1(g)) wherein r' is as defined above in combination with each of tine 
aforementioned R^ embodiments, R^ embodiments, R^ embodiments, embodiments or 
with each of the aforementioned R^ and R^ emtKKJIments. 

Another embodiment of the present invention is that group of compounds of fomriula I 
wherein s is an Integer from zero to three and each R^ is independently selected from the 

30 group consisting of halo, (C,-C6)alkyl. perhaIo(Ci-C6)alkyl, hydroxy, (CrC6)alkoxy, 
perhalo(CrC6)alkoxy, -NO2, amino, (CrC6)a!kylamino, [(Ci-C6)alkyl]2-amino, -ON, and 
H2N(C=0)-. Other embodiments of the present invention include those compounds of formula 
I (and Ka). 1(b), 1(c), 1(d), 1(e), 1(0 and 1(g)) wherein R^ is as defined above in combination with 
each of the aforementioned R® embodiments, R^ embodiments. R* embodiments, R^ 

35 embodiments or with each of the aforementioned R^ and R^ embodiments. 

Preferred compounds of the present invention is that group of compounds of formula I 
wherein s is an Integer from zero to two and each R^ is independently selected from the group 
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consisting of halo. (C,-Ca)alkyl. perhaio(C,-Cs)alkyi. (C,-C6)allcoxy. pertialo(CrCe)aIkoxy and 
Other embodiments of the present invention include those compounds of formula 1 (and 
1(3). Kb). 1(0). 1(d). 1(e). 1(0 and 1(g)) wherein is as defined above in combination with each 
ofthe aforementioned R«embodiments.R^ embodiments. R^ embodiments. R embodiments 
5 or with each of the aforementioned R' and R^ embodiments. 

More preferred compounds of the present Invention is that group of compounds of 
fom.ula I wherein s is an integer from zero to three and each R» Is Independently selected 
from the group consisting of fluoro. chloro and methyl. Other embodiments of the present 
invention Include those compounds of formula I (and 1(a). 1(b). 1(c). 1(d). 1(e). 1(f) and 1(g)) 
10 wherein Is as defined above In combination with each of the aforementioned R 
embodiments. R^ embodiments. R* embodiments. R» embodiments or with each of the 
aft)rementioned R^ and R^ embodiments. 

Examples of specific preferred compounds of the fbrmula I are the following: 
1.3-Dimethyl-5-(2.pyridin-3-yl-5-m-tolyl-lH-imWazoM-yl)-1.3^lhydr^ 

15 2-one; . . .j i 

1.3.Dlethy|.5-(2iJiperidin-4-yl-5-m-tolyMH-imldazoM-yl)-1.3-dihydro.benzoimidazol- 

' i-isobutyl-3^ethyl-5-(2-piperidin-4-yl-5^-tDlyl^H-imidazol-4-yl)-1.3^lihydro- 
benzoimida20l-2-one: 

20 i-lsopropyl-3-methyl-5-(5-phenyl-2-pyrimldin.5.yl-1H-lmldazoM.yl)-1.3^flhydro. 

benzoimldazol-2-one; 

N-IN1-lsobutyW-methyl-2-oxo-2.3^ihydro-1H-benzolmidazol-5-yl)^-tolyl-1H- 

lmWazol-2-yll-acetamide; 

N-{M4-Fluoro-phenylH-l3-methyl-2-ox(^1-(letrahydro-furan-3-yl)-2,3^lihydro-1H- 

25 b«izoimidazol-5-ylh1 H-imidazol-2-y«}-acetamide: 

[4-(1-lsopropyl-3-methyl-2-oxo-2.3-dihydro-1H-ben2olmldazol-5-yl)-&<n^olyl-1H- 

imldazol-2-yi]-urea; 

13-Dlethyl-5-(5^T,-tolyl-1H-imidazol^yl)-1.3-dlhydro-benzoimidazol-2-one; 

1^ydopentyl-3-methyl-5-(5-m-lolyl:1H-imlda2oM-yl)-1,3^lhydro-benzoimidazol-2. 



30 one; 



1-l\/lethyl-5-(5-m-tolyl-lH-imidazol-4-yl)-1.3-dihydro4)enzoimidazol-2-one; 
4-(4-Fluoro-phenyl)-5-(3-methyl-2-oxo-1-phenyi-2.3^lihydro-1H-benzoimldazol-5-yl)- 

1H-lmidazole-2-cartoxyiic acid; 

5.(3-Methyl-2-oxo-1-phenyl-2.3KJihydro-lH-benzDimldazol-5-yl)-4-m-tolyl-1H- 

35 imldazole-2-carboxyllc add amide; 

1.Ethy|.5.[5^4.fluoro-phenyl)-2i)yridin-3-yl-1H-lmidazol^yO-3-methyl-1.3Hlihyd^ 

t)enzolmidazol-2-one: 
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1 -Methyl-6-(2-pyra2in-2-yl-5-m-tolyl-1 H-lmlda2oM-yl)-1 ,3-dthydro-benzoimidazol-2* 

one; 

3-Methyl-1 -phenyl-5-(2-pyra2in-2-yl-5-m-tolyl-1 H-imidazoI-4-yl)-1 ,3-dihydro- 
benzoimidazol-2-one; 

5 5-[5-(4-Fluoro-3-methyl-phenyl)-2-pyra2in-2-yl-1 H-imida2ol-4-yj]-3-methyl-1 -phenyl- 

1 ,3-dihydro-benzoimidazol-2-one; 

1 -(2-Chloro-phenyl)-3-methyl-5-{5-m-tolyl-3H-irnlda2ol-4-yl)-1 ,3-dihydro- 
benzoimfdazol-2-one; 

1 -(3,4-Dimethoxy-phenyl)-3-methyI-5-{5-m-tolyl-1 H-imidazo!-4-yl)-1 ,3-dihydro- 
1 0 benzoimidazol-2>one; 

1-Cydopentyl-5-(2-furan-3-yl-5-m-tolyl-1H-imidazol-4-yl)-3-methyl-1,3-dih^^ 
benzoimjdazof-2'one; and 

3- Methyl-1-phenyl-5-{4-m-tolyl-^xazol-5-ylMt3-dihydro-benzoimida2oW 
Other specific benzoimidazolone compounds of formula I include the fonowing: 

1 6 5-[6-(4-Ruoro-phenyl)-2-pyrazin-2-yl-1 H-imidazol-4*yO-1-isopropyl-3-methyl-1 ,3- 

dihydro-benzoimidazol-2-one; 

1-lsopropyl-3-methyl-5-{2-pyrimidin-5-yl-5-m4olyl-1H-imldazoI-4-yl)-1,3-dihydr^ 
ben2oimidazol-2-one; 

1-(2-Chloro-phenyl)-3-methyI-5K2-pyrazin-2-yl-5-m4oIyl-3H-imidazo!-4-yl)-1,3- 
20 dihydro-benzoimidazol-2-one; 

5-(3-Methy^2K)xo-1-pheny^2,3-dfhydro-1H-ben2ofm(da2ol-5-ylH-'n-^^ 
imidazole-2-carboxylk; acid; 

1-(2-Chloiro-phenyI)-3-methyl-5-(4-m-tolyl-oxazol-5-yl)-1.3-dihydro-be^^^ 

one; 

26 5-[5-(4"Fluoro-3-methyt-phenyl)-2-pyrimidin-5-yl-1 H-imldazof-4-yf]-3-methyl-1 -phenyl- 

1 ,3-dthydro-benzoimidazol-2-one; 

4- [1 -(2-Chloro-phenyi)-3-methyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-y11-5*(4- 
fluorx>-3-methyl-phenyl)-1H-imidazote-2-carboxylic acid amide; 

5- (4-FIuoro-3-methyl-phenyl)-4-[1-(2-f!uoro-phenyl)-3-methyl-2H3xo-2,3Klihydro-1h^ 
30 benzoim[da2ol-5-yl]-1 H-lmidazo(e-2-carboxylic acid amide; 

(4-[1-(2-Chloro-pheny()-3-methyi-2-oxo-2.3-dihydro-1H-benzoimida2ol-&-yl]-5-m-tolyl- 
1 H-imidazoh-2-yI)-urea; 

1-(2-ChIoro-4-methoxy-phenyl)-3-methyl-5-(2-pyra2ln-2-y)-5-m4olyMH-»midaz 
1 ,3-dihydro-benzolmidazol-2-one; 
35 1 -(2-ChIoro-4-methoxy-phenylV5-[5-(4-fluoro-3-methyli)henyl)-2-pyrazin-2-^ H- 

lmidazol-4-yl]-3-methyl-1,3-dihydro-benzoimidazol-2-one; 
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5.[5.(4-Fluoro-3-methyl-phenyl)-2-pyrazin-2-yl-1H-imidazol-4-yl]-^^ 

yl-1 ,3-dihydro-ben20imida2ol-2-one; 

3- Methyl-5-{2-pyrazin-2-yl-5-m-tolyl-1H-imida2ol-4-yl)-1-pyridin-3-^ 

benzoimidazol-2-one; 

5 4-(3-Methyk2-oxo-1-pyridin-3-yl-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-rh-tolyl-1 H- 

imidazDle-2-carboxylic acid amide; 

4- (3-MethyI-2-oxo-1-pyridin-4-yI-2,3-dlhydrc>-1 H-ben2olmida2ol-5-yl)*m-tolyl-1 H- 
imidazole-2-carboxylic acid amide; 

4-(3-Methyl-2K)xo-1 -pyridin-2-yI-2,3-diliydro-1 H-ben2oimida2ol-5-yl)-5-m-tolyl-1 H- 
1 0 lmidazole-2-carboxylic acid amide; 

4-[i-(2.ChIoro-4-metlioxy-phenyl)-3-metliyI-2-oxo-2.3-dihydro-1l+benzd 

yl]-5-m-toIyt-1H-imidazole-2-oarboxyllc acid amide; 

4^1-(2-Chloro-4-metlioxy-phenyl)-3-methyl-2-oxo-2.3<)ihydrc>-1H-berm 
yl]-5-(4-fluoro-3-methyl-phenyl>-1 H-imida20le-2-carboxylic acid amide; 
1 5 5-{4-Fluoro-3-methyl-phenylH-(3-methyl-2-oxo-1 -o-tolyl-2,3-dihydrD-1 H- 

ben20imida20l-5-yl)-1H-imida2o!e-2-carboxyIlc acid amide; 

4- [1 -(2-Fluorch4-methoxy-phenyl)-3-methyl-2-oxo-2.3-dihydro-1 H-ben20lmidazol-5- 
yl]-5-m-tolyl-1H-imida2ole-2-carboxylic acid amide; 

3-Methy!-1 -phenyl-5-(4-m-tolyl-thiazol-5-yl)-1 ,3-dihydro-ben2oimldazDl-2-one; 
20 5.(5-Amino-3-m-toiyl-1 H-pyra2ol-4-yl)-3-methyl-1-phenyl-1 ,3-dihydro-benzoimldazo|. 

2-one; 

5- (5-Amino-3-m-tolyl-1 H-pyra20l-4-yl)-H2-chIoro-phenyl>-3-methy|.1 ,3-dihydro- 
ben2oimida2ol-2-one; 

5-(5-Amino-3-m-tolyl-1 H-pyra20l-4-yt)-1 -(3.4-dimethoxy-phenyl)-3-methyl-1 ,3-dihydro- 

25 benzoimida2ol-2-one; 

3-Methyl-5-(2-methyi-4-m-tolyl-oxazol-5-yI)-1-phenyt-1,3Kllliydro-berc^ 

one; 

3-IWethyl-5-(2-memyl-4-m-toIyl-thlazd-5-yl)-1-phenyl-1,3<Jihydro^^^ 

one; 

30 1 ,3-Dimethyl-5-(5>methyl-3-phenyl-1 H-pyrazol-4-yl)-1 ,3-dihydro-benzolmjda2ol-2-one; 

1 .3-Dimethyi-5-{5-methyl-3-m-tolyl-1 H-pyra2ol-4-yI)-1 .3-dihydro-ben2oimidazol-2-one; 

5-[3-(4-Fluoro-phenyl)-5-methyl-1 H-pyrazol-4-yl]-1 ,3-dimethyl-1 ,3-dihydrD- 
benzotmida2ol-2-one; 

1 ,3-Diethyl-5-(5-methyl-3-phenyl-1 H-pyra20l-4-yl)-1 ,3<lihydro-ben20imidazoI-2-one; 
35 1 ,3.Dielhyl-5-(5-methyl-3Hm-tolyl-1 H-pyra20l-4-yl)-1 ,3-dlhydro-ben2oimida20l-2-one; 

5-(5-Amino-3-m-tolyl-1 H-pyra2ol-4-yl)-1 ,3-diethyl-1 ,3-dihydro-benzoimida20l-2-one; 
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5-(1-Acetyl-5H7iethyl-3-m-tolyl-1 H-pyrazoI-4-yl>-1 ,3-dimethyH ,3-dihydro- 
benzoimida2ol-2-one; 

5-(1-Ben2oyl-5-methyl-3-m-tolyl-1 H-pyrazol-4-yl)-1 .3-dimethyH ,3-dihydro- 
benzotmida2oh'2-one; 
5 5-(1-Acetyl-3-methyl-5-m-tolyl-1 H-pyra2ol-4-yl)-1 .3-dimethyl-1 ,3-dihydro. 

benzoimidazol-2-one; 

[4-(1,3-Dlmethyl-2-ox(>-2,3KJihydro-1H-ben2oimidazol-5-yl)-5-me^^ 
pyrazol-1-yl]-acetic acid tert-butyl esten 

[4-<1 .3-Dimethyl-2-oxo-2.3-dlhydro-1 H-ben2oimidazol-5-yl)-3-methyl-5-m-tolyl- 
1 0 pyrazoI-1 -yl]-acetic acid tert-butyl esten 

5- (1 ,6-Dlmethyl-3-m-toIyl-1 H-pyra2ol-4-yl)-1 .3-dlmethyl-1 ,3-dihydro-ben2oimlda2ol-2- 

one; 

[4-(1>Dimethyl-2^)xo-2,3-dihydro-1H-benzoimida2ol-5-yl^^ 
pyrazoM-yQ-acetic acid; 
1 5 [4-(1 .3-Dimethyl-2-oxa.2,3-dihydro-1 H-ben2oimida2ol-5-yl)-3-methyl-5-m-tolyl- 

pyrazoH-yI]-acetic acid; 

1 .3-Dimethyf-5-{3-m-tofyl-1 H-pyra2o(-4-yl)"1 ,3-dfhydro-ben2oimidazol2-one; 

6- [2-(1-Benzyl-piperidin-4-yl)-3-m-toIyl-1 H-pyra2ol-4-yl]-1 ,3-diethyM ,3-dihydro- 
ben20imida20l-2-one; 

20 [4-(1,3-Diethyl-2-oxo-2,3<llhydro-1H-ben2oimkJazol-5-yO-5-m 
acetic add ethyl esten 

5-I3-(3,4-Difluoro-phenyI)-5-methyl-1 H-pyra2oU-yl]-1 ,3-dlethyl-1 ,3-dihydro- 
benzoimida2o)-2-one; 

5-[3-(2,4-Djfluoro-phenyl)-5-methyl-1 H-pyra2ol-4-yl]-1 ,3-dlethyl-1 ,3-dihydro- 
25 benzoimida2ol-2-^e; 

5-[3-(3-Chlpro-4-fluoro-phenyl)-5-methyl-1 H-pyrazol-4-yl]-1 ,3-diethyl-1.3-dihydro- 
ben2oimida20l-2-one; 

1 ,3-Diethyl-5-[3-(4-fluoro-phenyl)-5-methyl-1 H-pyrazol-4-yl]-1 .3-dihydro- 
ben2olmida2ol-2-one; 

30 1 .3-DiethyI-5-{1 -methyl-3-m-tolyl-1 H-pyrazol-4-yl)-1 ,3-dlhydro-benzoimida2ol-2-one 

1 .3-Dlethyl-5-(1 -pheny!-5-m-tolyl-1 H-pyra20l-4-yl)-1 ,3-dihydro-benzoimldazol-2-one; 
1 ,3-Diethyl-5-[1-(4-methanesulfonyl-phenyl)-5-m-tolyM H-pyrazol-4-yl^1 .3-dihydro- 
ben2oimida2o(-2-one; 

1 .3-Diethyl-5-(3-m-to!y|.1 H-pyra20l-4-yl)-1 ,3-dihydro-benzoimidazol2-one; 
35 1 ,3-DiethyI-5-(2i3yridin-2-yl^-m-tolyl-1 H-pyra2oM-yI)-1 ,3-dihydro-ben2oimida20l-2- 

one; 

3-Dimethyl-5-(3-phenyl-1 H-pyra2oM-yl)-1 ,3-dihydro-ben2oimidazoI-2-on ; 
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3-Diethyl-5-(5-methylamino-3-m-tolyM H-pyrazoM-yl>1 ,3-dihyd 

one; 

3-Diethyl-5-{3-phenyl-1 H-pyra20l-4-yl)-1 ,3-dihydro-benzoimidazol-2-one; 
3-DlethyI-6-(1 -pyridin-4-yl-5-m-tolyl-1 H-pyra2ol-4-yl)-1 .3-dihydro-benzolmida2ol-2- 

5 one; 

3-Diethyl-5-(5-ethylamino-3-phenyl-1H-pyrazol-4-yl)-13-dihydro-ben2oimidazol-2- 

one; 

3-DiethyI-5-[5-(2-rnethoxy-ethylamino)-3-phenyl-1 H-pyrazol-4-yl]- 1 ,3-dihydro- 

benzoimidazol-2-one; 

1 0 [2-<1 -Benzyl-piperidin-4-yl)-3-phenylTl H-pyrazol-4-y!]-1 ,3-cJimethyl-1 ,3-dihydro- 

benzoi*midazol-2-one; 

3-Dimethyl-5-[3-(3-morpholin-4-yl-propy)amlno)-5-m-toIyl-1H-pyrazol-4-yl]-1,3- 
dihydro-benzoimidazol-2-one; 

3-Dinriethyl-5-[3-(2-morpholin-4-yI-ethylarnino)-5-m-toIyl-1 H-pyrazol-4-yl]-1,3-dihydro- 
15 benzoimidazol-2-one; 

[3-(3-Dimethylamino-propylamlno)-5-m-tolyl-1 H-pyra2oi-4-yl]-1 .3-dirnethyI-1,3- 
dihydro-benzolmidazol-2-one; 

(5-Cyclohexylamino-3-phenyl-1 H-pyrazol-4-yI)-1 ,3-diethyl-1 ,3-dlhydro-benzoimidazoI- 

2-one; 

20 3-Dimethyl-5-(3-phenyl-2-piperidin-4-yl-1 H-pyrazol-4-yl)-1 .3-dihydro-benzolmidazol-2- 

one; 

3-Diethyf-5-[5-(2-morpholln-4-yI-ethylamlno)-3-phenyl-1 H-pyra2ol-4-yl]-1 ,3-dihydro- 
benzoimidazol-2-one; 

(3-Allylamino-5-phenyl-1 H-pyrazol-4-yl)-1 ,3-dimethyl-1 .3-dihydro-benzoimidazol-2- 

25 one; 

(5-Benzyiamino-3-phenyH H-pyrazol-4-yl)-1 ,3-dimethyl-1 ,3-dihydro-benzoimida20l-2- 

one; 

3-Dimethyl-5-[3-(3-morpholin-4-yl-propylamino>'5-m-tolyl-1 H-pyra2ol-4-yl]-1 .3- 
dihydro-benzoimida2ol-2-one; 
30 3-Dlmethyl-5-[3-(2-morpholin-4-yl-ethyIamino)-5Hrn-tolyl-1 H-pyrazol-4-yl]-1 ,3-dihydro- 

ben20imldazol-2-one; 

3-Dimethyl-5-[3-(3-morpholin-4-yli5ropylamino)-5-phenyl-1H-pyrazol-4-yl]-1,^ 
dihydra-benzoimidazol-2-one; 

3-Dimethyl-5-[3-{2-morpholin-4-yl-ethylamino)-5-phenyI-1 H-pyrazol-4-yl]-1 ,3-dihydro- 
35 benzoimidazol-2-one 

[4-(1 .3-Diethy|.2-oxo-2,3-dihydro-1 H-benzoimida2o!-5-yl)-5-m-t lyl-2H-pyrazoM-yl]- 
N-ethyl-acetamide; 
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3-Dtmethyl-5-(3-methylamino-5Hm-tolyl-1 H-pyrazol-4-yl>-1 ,3-dihydro-benzoimidazol-2- 

one; 

3-Dimethyl-5-(3-methylamino-5-m4olyl-1H-pyrazol-4-yl)-1,3-dihydro-benzoiml^ 

one; 

5 3-Dlethyl-5-[5-phenyl-3-(2-piperidin-1 -yl-ethylamino)-! H-pyrazol-4-yl]-1 ,3-dihydro- 

benzoimidazol-2-one; 

[3-(3-Dimethylamino-propylamIno)-5-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-dimethyH ,3- 
dihydro-benzoimidazol-2-one; 

3-Dielhyl-5-[1-(2-4iydroxy-ethyl)-5-m-tolyl-1H-pyrazoM-yl]-1,3Kiihydro-benzo^ 

10 2-one; 

6-[3-(2,2-Dlmethoxy-ethylannlno)-5-m-toIyl-1 H-pyrazol-4-yl]-1 ,3-dimethyl-1 ,3-dihydro- 
benzoimidazol-2-one; 

5-[3-(3-DimethyIamlno-propyIamFno)-5-m-tolyl-1 H-pyrazoM-yl]-1 ,3-dlethy!-1 .3- 
dihydro-benzoimidazol-2-one; 
1 5 Diethyl-5-[2-(2-morpholin-4-yl-ethyl)-3-m-tolyl-1 H-pyrazoM-yl]*1 ,3-dihydro- 

benzoimidazol-2-one; 

(5-Benzylamino-3-m-tolyl-1 H-pyrazol-4-yl)-1 ,3-diethyl-1 ,3-dlhydro-benzoimldazol-2- 

one; 

1 ,3-Dlethyl-5-[3-(2-morpholln-4-yl-ethylamino)-5-m-tolyM H-pyrazol-4-ylJ-1 ,3-dihydro- 
20 benzoimidazo)-2-one; 

1 .3-Dlethyl-5-[3-(2-piperidln-1-yI-ethylamlno)-5-m-tolyH H-pyrazol-4-yl]-1 ,3-dihydro- 
benzoimidazol-2-one; 

[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-m4olyl*pyrazol-1-yl}- 
acetic acid tert-butyl ester, 
25 [4-(1 .3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-m-tolyl-pyrazol-1-yi]- 

acetlc add; 

[4-{1 .3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-tolyl-pyrazoM -ylj- 
acetic add tert-butyl ester; 

[4-(1 ,3-Diet!iyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5H7)-tolyl-pyrazol-1 -yl]- 
30 acetic acid; 

1 ,3-Diethyl-5-[1-(2-oxo-2-pyrroIidin-1-yl-ethyl)-5-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-dihydro- 
benzoimidazol-2-one; 

2-(4-(1,3-Diethyl-2<>xo-2,3-dihydro-1H-benzoirnidazol-5-yl)-5-nri-tolyl-pyraz^^^ 
propyl-acetamide; 

35 2-[4-{1 ,3-Diethyl-2-oxo-2.3-dihydro-1 H-benzoimidazol-5-yl)-5Hm-toiyl-pyrazol-1-yl]-N- 

(2-ethoxy-etiiyl)-acetamide; 
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1.3-Diethyl-5-[1-(2-oxo-2-plperidln-1-yl-ethyl)-5HTi-tolyl-1H-pyrazol^ 
benzoimidazol-2~one; 

2-[4-(1,3-Diethyl-2-<)xo-2,3-dihydro-1H-ben2oimldazol-5-yl)-3-m4olyl-^^ 
ethyl-acetamide; 

5 2-[4-(1 .3-DiethyJ-2-oxo-2.3-dihydro-1 H-benzoi'ni*dazol-5-yl)-5-m-tolyl-pyrazoI-1-yl]-N- 

ethyl-acetamide; 

2-[4-(1 .3-Diethyl-2-oxo-2,3^ihydro-1 H-benzoimidazol-5-yl>■5-m-tolyl^;)yrazol-1-yll-N- 
(2-methoxy-ethy!)-acetamide; 

5-(3-Allylamino-5-m-tolyI-1 H-pyrazoM-yi)-1 ,3-diethyl-1 ,3-dihydro-benzoimidazol-2- 

10 one; 

[4-(1 .3-Dimethyl-2-oxo-2.3-dihydro-1 H-benzoimidazol-6-yl)-3-m-tolyl-pyrazoH -yl]- 
acetic acid tert4>utyi ester; 

[4-(1 ,3-Dimethyl-2-oxo-2,3-dlhydro-1 H-benzolmldazol-5-yI).5-rrHtolyH)yrazol-1-yll- 
acetic add tert-butyl ester; 
15 1.3-Dlethyl-5-[1-(2-moiphonn-4-yl-2-oxo-ethyl)-&-m-toIyl-1l+i3y^ 
benzolmldazol-2-one; 

[4-(1 ,3-Dimethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-m-toIyl-pyrazol-1 -yl]- 
acetic add; 

[4-(1 ,3-Dlmethyl-2-oxo-2,3-dihydro-1 H-benzoimldazol-5-yI)-5-m-tolyl-pyrazoH-yt]- 
20 acetic acid; 

5-(1 -Allyl-3-m-tolyH H-pyrazol-4-yl)-1 ,3KJiethyl-1 ,3-drhydro-benzormidazor-2-one; 
1 .3-Diethyl-5^[1-(2-pynrolidin-1-yl-^thyl)-5-m4olyl-1 H-pyra2ol-4-yl^^^ 
benzolmida2ol-2-one; 

1 ,3-Diethyl-5-[1 -{2-morphDlin-4-yl-2-oxo-ethyl)-3-m-tolyl-1 H-pyra2ol-4-yl]-1 ,3-dlhydro- 
25 benzoimidazol-2-one; 

5-(1-Allyl-5-m-tdyl-1H-pyrazoM-yI)-1.3<liethy|.1,3KJIhydro-ben2»i^ 
1 ,3-Diethyl-5-{1 -[2-(2-metlioxy-ethylamino)-etliyl]-5-m-tolyH H-pyra20l-4-yl}-1 ,3- 
dihydro-benzolmida2ol-2-one; 

244-(1,3-Dlethyl-2-oxo-2,3Kilhydro-1IH-benzoimidazol-5-yI)-3-m-tolyl-pyra20h 
30 (2-metlioxy-ethyl)-acetamide; 

1 ,3-Diethyl-5-.{1 -(2-ethyIamlno-ethyI)-5-m-toly)-1 H-pyrazol-4-yl]-1 ,3-dihydro- 
benzoimidazol-2-one; 

5-[3-(3-Diethylamino-propylamlno)-5-m-tolyM H-pyrazol-4-ylJ-1 ,3-diethyl-1 .3-dihydro- 
benzoinildazol-2-one; 

35 5-[3-(3-Dimethylamino-propylamino)-5-plienyl-1 H-pyra2ol-4-yl]-1 ,3-dimethyl-1 ,3- 

dihydro-benzoimidazol-2-one; 
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1 ,3-Diethyl-5-{1 -[2-(4-methyl-pipera2in-1 -yl)-2"Oxo-ethyI]-3-m-tolyl-1 H-pyrazoM-yl}- 
1 ,3-dihydro-benzoimidazol-2-one; 

1 ,3-Dimethyl-5-[1-(2-morpholirh4-yl-2-oxo-ethyl)-3-m-tolyl-1 H-pyrazoM-ylJ-l ,3- 
dihydro-benzoimlda2oJ-2-one; 
5 1 ,3-Dimethyl-5-[3-(2-pyrroIidin-1 -yl-ethylamino)-5-nvtolyI-1 H-pyrazol-4-yI]-1 ,3- 

dihydro-benzoimldazol-2-one; 

5-[3-(3-Diethylamino-propy!amlno)-5-phenyl-1 H-pyrazol-4-yl]-1 ,3-diethyl-1 ,3-dihydro- 
benzoimida2ol-2-one; 

5- p-(2-DlmethyIamino-ethyIamino)-5-phenyl-1 H-pyrazol-4-yl]-1 ,3-diethyl-1 ,3-dlhydro- 
10 benzoimidazol-2-one; 

4- ([4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimida20l-5-yl)-3-rn-tolyN 
acetyl)-piperaane-1-carboxylic acid tert-butyl ester, 

2-[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro1 H-ben2olmidazol-5-yl)-3-m-tolyl-pyrazol-1 -yl]-N- 
(3-dimethylamino-propyf)-acetamide; 
1 5 2H;4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimldazoI-5-yl)-3-m-toIyl-pyrazoM -y!]- 

acetamide; 

1 ,3-Diethyl-5-[1 -(2-oxo-2-piperaarh1-yl-ethyl)-3-m-tolyl-1 H-pyrazDl-4-yl]-1 ,3-dihydro- 
benzoimidazol'2-one; 

6- [3-(2-Dlelhylamino-ethylamlno)-5-phenyl-1 H-pyra2ol-4-yl]-1 ,3-dimethyl-1 ,3-dihydro- 
20 benzoimidazol-2H>ne; 

5- I3-(2-Dielhylamino-ethylamino)-5-m-toIyl-1 H-pyrazoI-4-yl]-1 ,3-dimethyl-1 ,3-dihydro- 
benzoimidazol-2-one; 

2-[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-3-m-tolyI-pyrazol-1 -yl]-N- 
(1-ethyl-pyrrolidin-2-ylmethyl)- acetamlde; 
25 [4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yI)-3-phenyl-pyra2ol-1-yl]- 

acefic acid; 

2-[4-(1 .3-Diethyl-2-oxo-2,3-dlhydro-1 H-benzoimldazol-5-yl)-3Hfn-tolyl-pyrazoU1-yll-IM- 
(2-dimethylamino-ethyl)-acetamide; 

2-[4-(1 ,3-Diethyl-2-oxo-2.3-dihydro-1 H-benzoimida2ol-5-yl)-3-phenyI-pyrazol-1 -yl]-N- 
30 (2-dimethylamino-ethyl)-acetamide; 

1 ,3-Diethyl-5-{1 -[2-{2-methoxy-elhylamino)-ethyl]-3-m-tolyl-1 H-pyra20l-4-yl)-1 ,3- 
dihydro-benzoimidazol-2-one; 

1 ,3-Diethyl-6-[5-phenyl-3-{2-pyrro!idln-1 -yI-ethylamino)-1 H-pyrazoI-4-yl]-1 .3-dihydro. 
benzoimfdazol-2-one; 

35 5-[3-(2-Dimelhy!amino-ethyIamlno)-5-m-tolyl-1 H-pyra2ol-4-yl]-1 ,3-diethyI-1 ,3-dihydro- 

ben2oiniidazol-2"One; 
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N-(1.Ben2yI-pyrrolidin-3^ylV2-[4-(1,3-dlethyl-2K)xo-2.3-dihydro-1Hben2oimida2 
yl)-3-m-tolyl-pyrazol-1 -yl]-acetamide; 

1 .3-DiethyI-5-[1-(2-oxo-2-piperazin-1-yl-ethyl)-3-phenyl-1 H-pyra2oI-4-yl]-1 ,3-dihydro- 
benzoimidazol-2-one; 

5 N-(1-Benzyl-pyrrolldin-3-yl)-2-[4-(1 ,3-diethyl-2-oxo-2,3-dihydro-1 Hbenzoimidazol-S- 

yl)-3-phenyl-pyrazol-1 -yl]-acetamide; 

5-[3-(3-D jethylamino-propyIamino)-5-phenyl-1 H-pyrazol-4-yl>1 ,3-dimethyI-1 ,3- 
dihydro-ben2oimidazol-2-one; 

5-[3-(3-Diethylamin(>-propylamino)-5-m-toIyl-1 H-pyra20l-4-yI]-1 ,3-dlniethyl-1 .3- 
1 0 dihydro-benzoimlda2ol-2-one; 

5-{1-[2-(3-Amino-pyrrolidin-1-yl)-2-oxo-ethyO-3HTi-tolyl-1H-pyra2o 
1 .3-dihydro-benzolmidazol-2-or)e; 

5-(1-AIIyl-3-phenyM H-pyrazol-4-yI)-1 ,3-diethyl-1 ,3-dihydro-benzoimlda2oI-2-one; 
1 .3-Diethyl-5-[1-(2-morpholin-4-yl-ethyl)-3-phenyl-1 H-pyrazol-4-yll-1 .3-dlhydro- 
15 benzoimidazol-2-one; 

2-[4-(1 ,3-Diethyl-2-oxo-2.3-dihydro-1 H-ben2olmidazo!-5-yl)-3-phenyl-py 
pyrrdidin-S-yl-acetamide; 

1 ,3-Di'ethyl-5-[H2-morphoHn-4-yl-ethyI)-3-m-tolyr-1 H-pyraizol-4-yl]-1.3-dihydro- 
benzoimidazoh-2-one; and 
20 5-[1 -(2"Dimethylamfno-ethy!)-3-m4olyl-1 H-pyrazol-4-yll-1 ,3-diethy|.1 ,3-dihydro- 

benzoimtdazol-2-one. 

The present invention also includes isotopically-labelled compounds, which are 
identical to those recited in Fomiula I. but for the fact that one or more atoms are replaced by 
an atom having an atomic mass or mass number different from the atomic mass or mass 
number usually found In nature. Examples of isotopes that can be incorporated Into 
compounds of the invention Include Isotopes of hydrogen, carbon, nitrogen, oxygen, 
phosphorous, fluorine and chlorine, such as ^H. ^H, "C, ^""C, ^*0, "o, 'V, ^P. ^S, ^®F, 
and ^Cl, respectively. Compounds of the present invention, prodrugs thereof, and 
phannaceuUcally acceptable salts of said compounds or of said prodmgs which contain the 
aforementioned Isotopes and/or other isotopes of other atoms are within the scope of this 
invention. Certain isotopically-labelled compounds of the present invention, for example 
those into which radioactive isotopes such as and ^^C are Incorporated, are useful in daig 
and/or substrate tissue distribution assays. Tritiated. I.e., ^H, and carbon-14. I.e.. ^*C, 
isotopes are particulariy prefen-ed for their ease of preparation and deteclability. Further, 
substitution with heavier isotopes such as deuterium, i.e.. ^H, can afford certain therapeutic 
advantages resulting from greater metabolic stability, for example increased in vivo half-life or 
reduced dosage requirements and. hence, may be prefen-ed in some circumstances. 
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Isotopicatly labelled compounds of Formula I of this invention and prodrugs thereof can 
generally be prepared by carrying out the procedures disclosed in the Schemes and/or in the 
Exannples and Preparations below, by substituting a readily available Isotopically labelled 
reagent for a non-isotoplcally labelled reagent. 
5 The compounds of Formula I or a pharmaceutically acceptable salt thereof can be 

used in the manufecture of a medicament for the prophylactic or therapeutic treatment of any 
disease state rn a human, or other mammal, which is exacerbated or caused by excessive or 
unregulated cytokine production by such mammal's celts, such as but not limited to 
monocytes and/or macrophages. 

10 Compounds of Formula (I) are capable of inhibiting proinflammatory cytokines, such 

as IL-1 , IL-6. IL-8, and TNF and are therefore of use in therapy. IH. IL-6, IL-8 and TNF affect 
a wide variety of cells and tissues and these cytokines, as well as other leukocyte-derived 
cytokines, are important and critk:al inflammatory mediators of a wide variety of disease 
states and conditions. The inhibition of these pro-inflammatory cytokines Is of benefit in 

15 controlling, reducing and alleviating many of these disease states. 

Accordingly, the present Invention provides a method of treating a cytokine mediated 
disease which comprises administering an effective cytokine-interfering amount of a 
compound of Formula (I) or a pharmaceutically acceptable salt thereof. 

Certain compounds of Formula (I) are capable of inhibiting inducible pro-inflammatory 

20 proteins, such as COX-2, also referred to by many other names such as prostaglandin 
endoperoxide synthase-2 (PGHS-2) and are therefore of use in therapy. These 
proinflammatory lipid mediators of the cyclooxygenase (COX) pathway are produced by the 
inducible COX-2 enzyme. Regulation, therefore of COX-2 which is responsible for these 
products derived from arachidonic acid, such as prostaglandins, affect a wide variety of cells 

25 and tissues. Expression "of COX-1 is not effected by compounds of Formula (I). This 
selective Inhibition of COX-2 is accepted as alleviating or sparing ulcerogenic liability 
associated wth inhibition of COX-1 thereby inhibiting prostoglandins essential for 
cytoprotective effects. Thus inhibition of these pro-inflammatory mediators is of benefit in 
controlling, reducing and alleviating many of these disease states. Uosi notably these 

30 inflammatory mediators, in particular prostaglandins, have been implicated in pain, such as in 
the sensitization of pain receptors, or edema. This aspect of pain management, therefore, 
includes treatment of neuromuscular pain, headache, cancer pain, and arthritis pain. 
Compounds of Formula (I), or a pharmaceutically acceptable salt thereof, are of use in 
therapy in a human, or other mammal, by inhibition of the synthesis of the COX-2 enzyme. 

35 Accordingly, the present invention provides a method of inhibiting the synthesis of 

COX-2 which comprises administering an effective amount of a compound of Formula (I) or a 
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phamnaceutlcalfy acceptable salt thereof. The present invention also provides for a method of 
treatment in a human, or other mammal, by inhibition of the synthesis of the COX-2 enzyme. 

In particular, compounds of Fonmula (I) or a pharmaceutlcally acceptable salt thereof 
are of use in the therapy of any disease state in a human, or other mammal, which is 
5 exacerbated by or caused by excessive or unregulated IL-1, IL-8 or TNF production by such 
mammal's ceils, such as, but not limited to, monocytes and/or macrophages. 

Accordingly, in another aspect, this invention relates to a method of inhibiting the 
production of IL-1 In a mammal in need thereof which comprises administering to said 
mammal an effective amount of a compound of Formula (I) or a pharmaceutically acceptable * 
10 salt thereof. 

There are many disease states in which excessive or unregulated lL-1 production is 
implicated in exacerbating and/or causing the disease. These include rheumatoid arthritis, 
osteoarthritis, meningitis, ischemic and hemorrhagic strolce, neurotrauma/dosed head injury, 
stroke, endotoxemia and/or toxic shock syndrome, other acute or chronk: inflammatory 

15 disease states such as the inflammatory reaction induced by endotoxin or inflammatory bowel 
disease, tuberculosis, atherosclerosis, muscle degeneration, multiple sclerosis, cachexia, 
bone resorption, psoriatic arthritis, Reiter's syndrome, rheumatoid arthritis, gout, traumatic- 
arthritis, rubella arthritis and acute synovitis. Recent evidence also links lL-1 activity to 
diabetes, pancreatic p cells disease, and Alzheimer's disease. 

20 Use of a p38 inhibitor for the treatment of p38 mediated disease states, can include, 

but is not limited to neurodegenerative diseases, such as Alzheimer's disease, Parkinson's 
disease and multiple sclerosis, etc.. In a further aspect, this invention relates to a method of 
inhibiting the production of TNF in a mammal in need thereof which comprises administering 
to said mammal an effective amount of a compound of Fomnula (I) or a pharmaceutically 

25 acceptable salt thereof. 

. Excessive or unregulated TNF production has been implicated in mediating or 
exacerbating a number of diseases including rheumatoid arthritis, rheumatoid spondylitis, 
osteoarthritis, gouty arthritis and other arthritic conditions, sepsis, septic shock, endotoxic 
shock, gram negative sepsis, toxic shock syndrome, adult respiratory distress syndrome, 

30 stroke, cerebral malaria, chronic obstructive pulmonary disease, chronic pulmonary 
inflammatory disease, silicosis, pulmonary sarcolsosis. bone resorption diseases, such as 
osteoporosis, cardiac, brain and renal reperfusion injury, graft vs. host reaction, allograft 
rejections, fever and myalgias due to infection, such as influenza, brain infections including 
encephalitis (including HIV-induced forms), cerebral malaria, meningitis, ischemic and 

35 hemorrhagic stroke, cachexia secondary to infection or malignancy, cachexia secondary to 
acquired immune deficiency syndrome (AIDS), AIDS, ARC (AIDS related complex), keloid 
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formation, scar tissue formation, inflammatory bowel disease, Crohn's disease, ulcerative 
colitis and pyresis. 

Compounds of Fonnula (I) are also useful in the treatment of viral infections, where 
such viruses are sensitive to upregulation by TNF or will elicit TNF production in vivo. The 
5 viruses contemplated for treatment herein are those that produce TNF as a result of infection, 
or those which are sensitive to inhibition, such as by decreased replication, directly or 
indirectly, by the TNF inhibiting-compounds of Fonnula (I). Such viruses include, but are not 
limited to HIV-1. HIV-2 and HIV-3. Cytomegalovirus (CIVIV), Influenza, adenovirus and the 
Herpes group of viruses, such as but not limited to. Herpes Zoster and Herpes Simplex. 
10 Accordingly, in a further aspect, this invention relates to a method of treating a mammal 
afflicted with a human immunodeficiency virus (HIV) which comprises administering to such 
mammal an effective TNF tnhibrting amount of a compound of Formula (I) or a 
phanmaceutically acceptable salt thereof. 

Compounds of Formula (I) may also be used In association with the veterinary 
15 treatment of mammals, other than in humans, in need of inhibition of TNF production. TNF 
mediated diseases for treatment, in animals include disease states such as those noted 
above, but in particular viral infections. Examples of such viruses include, but are not limited ^ 
to, lentivirus infections such as, equine infectious anaemia virus, caprine arthritis virus, visna 
virus, or maedi virus or retrovirus infections, such as but not limited to feline 
20 immunodeficiency virus (FIV), bovine immunodeficiency virus, or canine immunodeficiency 
virus or other retroviral infections. 

The compounds of Formula (1) may also be used topically in the treatment of topical 
disease states mediated by or exacerbated by excessive cytokine production, such as by IL- I 
or TNF respectively, such as inflamed joints, eczema, contact dermatitis psoriasis and other 
inflammatory skin conditions such as sunbum; inflammatory eye conditions including 
conjunctivitis; pyresis, pain and other conditions associated vfiXh inflammation. Periodontal 
disease has also been implicated in cytokine production, both topically and systemically. 
Hence, the use of compounds of Formula (!) to control the Inflammation associated with 
cytokine production in such peroral diseases such as gingivitis and periodontitis is another 
aspect of the present Invention. 

Compounds of Fomiula (I) have also been shown to inhibit the production of IL-8 
(lnterieukln-8. NAP). Accordingly, in a further aspect, this invention relates to a method of 
inhibiting the production of IL-8 in a mammal In need thereof which comprises administering, 
to said mammal an effective amount of a compound of Formula (I) or a pharmaceutically 
acceptable salt thereof. 

There are many disease states in which excessive or unregulated IL-8 production is 
Jmplicat d in exacerbating and/or causing the disease. These diseases are characterized by 
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massive neutrophil infiltration such as, psoriasis, inflamnnatory bowel disease, asthma, 
cardiac and renal reperfusion Injury, adult respiratory distress syndrome, thrombosis and 
glomerulonephritis. All of these diseases are associated with increased lL-8 production which 
is responsible for the chemotaxis of neutrophils into the inflammatory site. In contrast to other 
5 inflammatory cytokines (IL-1, TNF, and IL-6), lL-8 has the unique property of promoting 
neutrophil chemotaxis and activation. Therefore, the Inhibition of IL-8 production would lead to 
a direct reduction in the neutrophil infiltration. 

The compounds of Fonnula (I) are administered in an amount sufficient to inhibit a 
cytokine, in particular IL-1. IL-6. IL-8 or TNF. production such that it is regulated down to 
10 nonmal levels, or in some cases to subnormal levels, so as to ameliorate or prevent the 
disease state. Abnormal levels of IL-1, IL-6. IL-8 or TNF. for Instance in the context of the 
present invention, constitute: (i) levels of free (not cell bound) IL-1, IL-6. IL-8 or TNF greater 
than or equal to 1 picogram per ml; (ii) any cell associated IL-1, IL-6, IL-8 or TNF; or (ill) the 
presence of IL-1 , IL-6, IL-8 or TNF mRNA above basal levels In cells or tissues in which IL-1, 
15 IL-6, IL-8 or TNF, respectively, is produced. 

The discovery that the compounds of Formula (I) are inhibitors of cytokines, 
specifically IL-1. IL-6. IL-8 and TNF is based upon the effects of the compounds of Formula (I)- 
on the production of the IL- 1 , IL-8 and TNF in m vitro assays which are described herein. 

As used herein, the tenm "inhibiting the production of IL-1 (IL-6, IL-8 or TNF)" refers 

20 to: 

a) a decrease of excessive in vivo levels of the cytokine (IL-1 , IL-6, IL-8 or TNF) In a 
human to normal or sub-normal levels by inhibition of the in vivo release of the cytokine by all 

. cells, including but not limited to monocytes or macrophages; 

b) a down regulation, at the genomic level, of excessive in v/Vo levels of the cytokine 
25 (IL- 1. IL-6. IL-8 or TNF) In a human to normal or sub-nonnal levels; 

c) a down regulation, by Inhibition of the direct synthesis of the cytokine (IL-1, IL-6. 
IL-8 or TNF) as a postranslatlonal event to normal or sub-normal levels; or 

d) a down regulation, at the translationat level, of excessive in vivo levels of the 
cytokine (IL-1, IL-6. IL-8 or TNF) in a human to normal or sub-nonnal levels. 

As used herein, the temn 'TNF mediated disease or disease state" refers to any and 
all disease states in which TNF plays a role, either by production of TNF itself, or by TNF 
causing another monokine to be released, such as but not limited to IL- 1. IL-6 or IL-8. A 
disease state In which, for instance. IL-1 is a major component, and whose production or 
action, is exacerbated or secreted in response to TNF, would therefore be considered a 
disease state mediated by TNF. 

As used herein, the term "cytokine" refers to any secreted polypeptide that affects the 
functions of cells and is a .molecule which modulates interactions between cells in the 
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immune, inflammatory or hematopoietic response. A cytokine includes, but is not limited to, 
monokines and lymphokines. regardless of which cells produce them. For instance, a 
monokine is referred to as being produced and secreted by a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
5 natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells, brain astrocytes, bone 
man-ow stromal cells, epideral keratinocytes and B-lymphocytes. Lymphokines are generally 
referred to as being produced by lymphocyte cells. Examples of cytokines include, but are not 
fimfted to Jnterleukin-1 (IL-1). »nterleukin-6 flL-6), lnterleuktfi-8 (IL-8), Tumor Necrosis 
Factor-alpha (TNF-a) and Tumor Necrosis Factor beta (TNF-p). 
10 As used herein, the tern "cytokine interfering" or "cytokine suppressive amount" 

refers to an effective amount of a compound of Formula (I) which will cause a decrease In the 
in vivo levels of the cytokine to nonmal or sub-normal levels, when given to a patient for the 
treatment of a disease state which is exacerbated by, or caused by, excesswe or unregulated 
cytokine production. 

15 As used herein, the cytokine referred to In the phrase "inhibition of a cytokine for use 

in the treatment of a HIV-infected human" is a cytokine which is implicated in (a) the Initiation 
and/or maintenance of T cell activation and/or activated T cell-mediated HIV gene expression 
and/or replication and/or (b) any cytoklne-mediated disease associated problem such as 
cachexia or muscle degeneration. 

20 As TNF-p (also known as lymphotoxin) has dose structural homology with TNF-a 

(also known as cachectin) and since each induces similar biologic responses and binds to the 
same cellular receptor, both TNF-a and TNF-p are inhibited by the compounds of the present 
invention and thus are herein referred to collectively as TNP* unless specifically delineated 
otherwise. 

26 A relatively new member of the MAP kinase family, alternatively termed CSBP. p38 or 

RK. has been identified by several laboratories [See Lee at aL, Nature . Vol. 300, n(72), 739- 
746 (1994)]. Activation of this protein kinase via dual phosphorylation has been observed in 
different cell systems upon stimulation by a v^e spectrum of stimuli, such as 
physlcochemical stress and treatment with lipopolysaccharide or proinflammatory cytokines 

30 such as interleukin-1 and tumor necrosis factor. The cytokine biosynthesis Inhibitors of the 
present invention, compounds of Formula (I), have been detemined to be potent and selective 
inhibitors of CSBP/p38/RK kinase activity. These inhibitors are of aid in detemiining the 
signaling pathways involvement in inflammatory responses. In particular, a definitive signal 
transduction paUiway can be prescribed to the action of lipopolysaccharide in cytokine 

35 production in macrophages. In addition to those diseases already noted herein, treatment of 
stroke. neurotrauma/CNS head injury, cardiac, brain and renal reperfusion injury, thrombosis. 
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glomerulonephritis, diabetes and pancreatic p cells, multiple sclerosis, muscle degeneration, 

eczema, psoriasis, sunburn, and conjunctivitis are also included. 

Cytol<ine inhibitors of the present invention were tested in a number of animal models 

for anti-inflammatory activity. I^odel systems were chosen that were relatively insensitive to 
5 cyclooxygenase inhibitors in order to reveal the unique activities of cytokine suppressive 

agents. Inhibitors of the present invention exhibited significant activity in many such in vivo 

studies. Specifically, compounds of the present invention demonstrated effectiveness m the 

collagen-induced arthritis model and Inhibition of TNF production In the endotoxic shock 

model. In the tatter study, the reduction in plasma level of TNF correlated with survival and 
10 protection from endotoxic shock related mortality. Compounds of the present inventk>n also 

demonstrated effectiveness in inhibiting bone resorption in a rat fetal long bone organ culture 

system. Griswold et al., (1988) Arthritis Rheum . 31:1406-1412; Badger, et al., (1989) Circ. 

Shock 27, 61-61, Votla et aL. (1994) in vitro. Bone 15, 533-538; Lee et al., (1993.). B Ann. N. 

Y.Acad.ScL 696, 149-170. 
15 It is also recognized that both IL-6 and IL-8 are produced during rhinovfaus (HRV) 

infections and contribute to the pathogenesis of common cold and exacerbation of asthma 

associated with HRV infection (Turner et al., (1998), Clin. Infec. Pis. . Vol. 26, p. 840; Teren et 

al. (1997), Am. J. Respir. Crit. Care Med! . Vol. 155, p. 1362; Grunberg et al. (1997), Am. J. 

ResDir. Crit. Care Med. . Vol. 156, p. 609 and Zhu et al.. J. Clin. Invest. (1996), Vol. 97, p 421). 
20 It has also been demonstrated in vitro that infection of pulmonary epithelial cells with HRV 

results in production of IL-6 and IL-8 (Subauste et al., J. Clin. Invest (1995), Vol. 96, p. 549). 

Epithelial cells represent the primary site of Infectkwi of HRV. Therefore, another aspect of 

the present Invention Is a method of treatment to reduce inflammation associated with a 

rhinovims infection, not necessarily a direct effect of the virus itself. 
26 Another aspect of the present invention involve the novel use of these p38/cytokine 

inhibitors for the treatment of chronic inflammatory or proliferative or angiogenic diseases, 

which are caused by excessive, or inappropriate angiogenesis. 

Chronic diseases which have an inappropriate angiogenic component are various 

ocular neovasularlzations, such as diabetic retinopathy and macular degeneration. Other 
30 chronic diseases which have an excessive or increased proliferation of vasculature are tumor 

growth and metastasis, atherosclerosis and certain arthritic conditions. Therefore, cytokine 

inhibitors will be of utility in the blocking of the angiogenic component of these disease states. 
The term "excessive or Increased proliferation of vasculature inappropriate 

angiogenesis" as used herein includes, but is not limited to, diseases which are characterized 
35 by hemangiomas and ocular diseases. 
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The term Inappropriate angiogenesis" as used herein includes, but is not limited to, 
diseases which are characterized by vesicle proliferation with accompanying tissue 
proliferation, such as occurs in cancer, metastasis, arthritis and atherosclerosis. 

Accordingly, the present invention provides a method of treating an ERK/MAP kinase, 
5 preferably a p38 kinase, mediated disease in a mammal in need thereof, preferably a human, 
which comprises administering to said mammal, an effective amount of a compound of 
Formula (I) or a pharmaceutically acceptable salt thereof. 

Prefened p38 mediated diseases for treatment include, but are not limited to, arthritis, 
psoriatic arthritis, Ratter's syndrome. rheumatokJ arthritis, gout, traumatic arthritis, mbella 

10 arthritis and acute synovitis, rheumatokJ spondylitis, osteoarthritis, gouty arthritis and other 
arthritic conditions, sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic shock 
syndrome, Alzheimer's disease, stroke, ischemic and hemonrhagic stroke, 
heurotrauma/closed head injury, asthma, adult respiratory distress syndrome, chronic 
obstructive pulmonary disease, cerebral malaria, meningitis, chronic pulmonary inflammatory 

15 disease, silicosis, pulmonary sarcostosis, bone resorption disease, osteoporosis, restenosis, 
cardiac and renal reperfusion injury, brain and renal reperfusion injury, chronte renal failure, 
thrombosis, glomerularonephrltis, diabetes, diabetic retinopathy, macular degeneration, graft 
vs. host reaction, allograft rejection, inflammatory bowel disease. Crohn's disease, ulcerative 
colitis, neurodegenerative disease, multiple sclerosis, muscle degeneration, diabetic 

20 retinopathy, macular degeneration, tumor growth and metastasis, angiogenic disease, 
rhinovlrus infection, peroral disease, such as gingivitis and periodontitis, eczema, contact 
demnatitis, psoriasis, sunburn, and conjunctivitis. 

The term "treating", as used herein, refers to reversing, alleviating, inhibiting the 
progress of, or preventing the disorder or condition to which such temfi applies, or one or more 

25 symptoms of such disorder or condition. The temn "treatmenr, as used herein, refers to the act 
of treating, as "treating" is defined immediately above. 

This invention also encompasses pharmaceutical compositions for the treatment of a 
condition selected from the group consisting of arthritis, psoriatic arthritis,. Relter's syndrome, 
riieumatoid arthritis, gout, traumatto arthritis, rubella arthritis and acute synovitis, rheumatoid 

30 spondylitis, osteoarthritis, gouty arthritis and other arthritic conditions, sepsis, septic shock, 
endotoxic shock, gram negative sepsis, toxic shock syndrome, Alzheimer's disease, stroke, 
ischemic and hemorrhagic stroke, neurotrauma/closed head injury, asthma, adult respiratory 
distress syndrome, chronic obstructive pulmonary disease, cerebral malaria, chronic 
pulmonary inflammatory disease, cerebral malaria, meningitis, chronk: pulmonary 

35 inflammatory disease, silicosis, pulmonary sarcostosis, bone resorption disease, 
osteoporosis, restenosis, cardiac and renal reperfusion injury, brain and renal reperfusion 
injury, chronic renal fellure. thrombosis, glomenjiaronephritis, diabetes, diabetic retinopathy. 
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macular degeneration, graft vs. host reaction, allograft rejection, inflammatory bowel disease, 
Crohn's disease, ulcerative colitis, neuro-degenerative disease, multiple sclerosis, muscle 
degeneration, diabetic retinopathy, macular degeneration, tumor growth and metastasis, 
angiogenic disease, rhinovirus infection, peroral disease, such as gingivitis and periodontitis, 
5 eczema, contact dennititis. psoriasis, sunbum, and conjunctivitis in a mammal, including a 
human, comprising an amount of a compound of fonmula I effective In such treatment and a 
pharmaceutically acceptable carrier. 

This invention also encompasses phamiaceutical compositions for the treatment of a 
condition which can be treated by the inhibition of ERK/MAP kinase in a mammal, including a 
10 human, comprising an amount of a compound of fbnnula I effective in such treatment and a 
pharmaceutically acceptable carrier. 

This invention also encompasses phamnaceutical compositions for the treatment of a 
condition which can be treated by the Inhibition of p38 kinase in a mammal. Including a 
humgn, comprising an amount of a compound of formula I effective in such treatment and a 
1 5 pharmaceutically acceptable carrier. 

This invention also encompasses pharmaceutical compositions containing prodrugs of 
compounds of the fomiula L Thfe invention also encompasses methods of treating or 
preventing disorders that can be treated or prevented by the inhibition of ERK/MAP comprising 
administering prodmgs of compounds of the formula I. Compounds of fonnula I having free 
20 amino, amido, hydroxy or carboxylic groups can be converted into prodmgs. l^drugs include 
compounds wherein an amino acid residue, or a polypeptide chain of two or more (e.g., two, 
three or four) amino acid residues which are covalently joined through peptide bonds to free 
amino, hydroxy or cartjoxylic acid groups of compounds of formula I. The amino acid residues 
include the 20 naturally occumng amino acids commonly designated by three letter symbols 
25 and also include, 4-hydroxyprollne. hydroxylysine, demoslne, isodemosine, 3-methylhistidine. 
norvalln, beta-alanine, gamma-aminobutyric add, citrulline. homocysteine, homosernie, 
omithine and methionine sulfone. Prodnjgs also include compounds wherein caritx)nates. 
carbamates, amides and alkyi esters which are covalently bonded to the above substituents of 
formula I through the carbonyl carbon prodrug sidechain. 

The invention also encompasses sustained release compositions. 
One of ordinary skill in the art will appreciate that the compounds of the invention are 
useful in treating a diverse array of diseases. One of ordinary skill in the art will also 
appreciate that when using the compounds of the invention in the treatment of a specific 
disease that the compounds of the invention may be combined with various existing 
therapeutic agents used for that disease. 

For the treatment of rheumatoid arthritis, the compounds of the invention may be 
combined with agents such as TNF-a inhibitors such as antl-TNF monoclonal antibodies 
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(such as Remicade, CDP-870 and D2E7) and TNF receptor immunoglobulin molecules (such 
as Enbrel®), COX-2 inhibitors (such as celecoxib , rofecoxib, valdecoxib and etoricoxib) low 
dose methotrexate, lefunomide, hydroxychloroquine, d-penicillamine, auranofin or parenteral 
or oral gold. 

5 The compounds of the Invention can also be used in combination with existing 

therapeutic agents for the treatment of osteoarthritis. Suitable agents to be used in 
combination include standard non-steroidal anti-Inflammatory agents (hereinafter NSAID's) 
such as piroxicam. diclofenac, propionic acids such as naproxen, flubiprofen, fenoprofen, 
ketoprofen and ibuprofen, fenamates such as mefenamic acid, indomethacin. sultndac, 

10 apazone, pyrazolones such as phenylbutazone, salicylates such as aspirin, COX-2 inhibitors 
such as ceiecoxib, valdecoxib, rofecoxib and etoricoxib, analgesics and intraarticular 
therapies such as corticosteroids and hyaluronic acids such as hyalgan and synvisc. 

The compounds of the present invention may also be used in combination with 
anticancer agents such as endostatin and anglostatin or cytotoxic drugs such as adriamydh, 

15 daunomycin, cis-platlnum, etoposide, taxol, taxotere and alkaloids, such as vincristine, and 
antimetabolites such as methotrexate. 

The compounds of the present invention may also be used in combination with 
cardiovascular agents such as calcium channel blockers, lipid lowering agents such as 
statins, fibrates, beta-blockers. Ace inhibitors, Angiotensin-2 receptor antagonists and platelet 

20 aggregation inhibitors. 

The compounds of the present invention may also be used In combination with CNS 
agents such as antidepressants (such as sertraline), ahti-Parkinsonian drugs (such as 
deprenyl, L-dopa, Requip, Mirapex, MAOB inhibitors such as selegine and rasagiline, comP 
inhibitors such as Tasmar, A-2 inhibitors, dopamine reuptake Inhibitors, NMDA antagonists, 

25 Nicotine agonists. Dopamine agonists and inhibitors of neuronal nitric oxide synthase), and 
anti-Alzheimer's drugs such as donepezil, tacrine, COX-2 inhibitors, propentofylline or 
metryfonate. 

The compounds of the present invention may also be used In combination with 
osteoporosis agents such as rotoxifene, . droloxifene, lasofoxifene or fosomax and 
30 immunosuppressant agents such as FK-506 and rapamycin. 

Detailed Description of the Invention 
Compounds of the formula I may be prepared according to the following reaction 
schemes and discussion. Unless othenwise indicated, m. n, p. s. B, R^ through R^® and Het 
and staictural formula I in the reaction schemes and discussion that follow are as defined 
35 above. 
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Scheme 2 
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Scheme 3 
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Scheme 6 
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Scheme 8 
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Scheme 1 refers to the preparation of compounds of the formula I. Referring to 
Scheme 1, a compound of the formula I, wherein (RVphenyl-Het is (c) or (f), can be 
prepared from compounds of the formula )) by reaction \i\dth an aminating reagent. Suitable 
aminating reagents include hydrazines of the fonnnula HaN-NH-R^, in a polar solvent. Suitable 
5 solvents include alcohols such as ethanol, propanol or butanot or mixtures of alcohols and 
acetic acid, preferably ethanoL The aforesaid reaction is conducted at a temperature of about 
10**C to about 30**C, preferably at about TZ'C, for a period from about 1 hour to about 7 
hours, preferably about 3 hours. 

The compound of formula 11 is prepared from a compound of fomiuia VI by reaction 
10 with an acetal, such as dimethytfonmamtde - dimethylacetal, at a temperature of about 60**C 
to about 90*^0, preferably about SO^'C for a period from about 1 hour to about 6 hours, 
preferably about 3 hours. 

Alternatively, compounds of the formula I, wherein (R^)s-phenyl-Het is (c) or (f), can 
be prepared from compounds of the formula 111 by reaction with an aminating reagent such as 
15 HaN-NH-R^ according to methods analogous to the conversion of compounds of formula II to 
fonnula i, above. 

The compound of formula 1 1 Ms prepared from a compound of formula VI by reaction 
with an isothioyanate. Suitable isothiocyanates include compounds of the formuia R''-N=C=S. 
Reactions vAth isothiocyanates are facilitated by the addition of a base, such as sodium 

20 hydride, lithium diisopropylamide or other suitable strong bases. Suitable solvents for the 
aforesaid reaction Include pyridine, N.N-dimethylformamlde or tetrahydrofuran, preferably 
pyridine. The aforesaid reaction is performed from a period of about 0.5 hour to about 4 
hours at a temperature of about O'^C to about 30^C, The deprotonation reaction with above 
said bases Is followed by the addition of a suitable isothiocyanate and is performed for a 

25 period from about 10 minutes to about 20 hours, at a temperature of about 0**C to about 30"C, 
preferably about 22**C for a period from about 0.5 hour to about 24 hours. 

Compounds of the fonnula I, wherein (R^)5-phenyl-Het is (b), can be prepared from 
compounds of the formula IV, by reaction with an aldehyde of the formula R®-(C=0)H In the 
presence of an ammonia source and cuprous acetate and a polar solvent. Suitable ammonia 

30 sources include ammonium trifluoroacetate, ammonia, and ammonium acetate, preferably 
ammonium acetate. The aforesaid reaction can be run neat or in the presence of a solvent 
such as alcohols (methanol, ethanoi or butanol) and acetic acid. The aforesaid reaction can 
be run at a temperature from about 20°C to about SO^C for a period from about 15 minutes to 
about 4 hours, preferably neat conditions at about 60°C for about 2 hours. 

35 Compounds of the fonmula I, wherein (R^)s-phenyl-Het is (d) can be prepared from 

compounds of the formula IV, by reaction with an acylating reag nt of the formula R®(C=0)-L, 
wherein L is a leaving group such as halo or anhydride, using method well known to those 
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Skilled in the art. The acyl derivative, so formed, is converted to the compound of formula I by 
cyclodehydration in the presence of a source of ammonia, Suitable solvents include acetic 
acid and tetrahydrofuran. The aforesaid reaction can be run at a temperature from about 
22°C to about preferably 50'C. for a period from about 1 hour to about 24 hours, 
5 preferably 2 hours. 

The compound of fonmula IV Is prepared from a compound of formula V by reaction 
with sodium methoxide. or sodium ethoxide, or sodium tert-butoxide, preferably sodium 
methoxide, in an alcohol solvent, such as methanol, ethanol, isopropanol, preferably 
methanol. The aforesaid reaction can be conducted at a temperature of about 0®C to about 
10 30°C, preferably at about 22*^0. for a period of time from 15 minutes to about 3 hours, 
preferably about 30 minutes. The aforesaid reaction is followed by an aqueous acidic work- 
up. 

The compound of fomiula V Is prepared from a compound pf formula VI by reaction 
with with Bra in a polar solvent Suitable solvents include acetic acid, chloroform or methylene 

15 chloride, preferably acetic add. The aforesaid reaction is conducted at a temperature of 
about 0*»C to about 30*»C preferably at about 22'C (room temperature) for a period from about 
10 minutes to about 4 hours, preferably about 30 minutes. 

Compounds of the fomiula I. wherein (R^)s-phenyl-Het is (a), can be prepared from 
compounds of the fomiula VII, by reaction with an ammonia source and cuprous acetate and 

20 a polar solvent. Suitable ammonia sources include ammonium trifluoroacetate, ammonia, and 
ammonium acetate, preferably ammonium acetate. The aforesaid reaction can be run neat or 
in the presence of a solvent such as alcohols (methanol, ethanol or butand) and acetic add. 
The aforesaid readion can be run at a temperature from about 20**C to about 80"C for a 
period from about 15 minutes to about 4 hours, preferably neat conditions at about 60*C for 

25 about 2 hours. 

The compound of formula VII is prepared from a compound of formula VI by reaction 
with a reagent of the formula 



wherein L is a leaving group such as chloro, bromo, iodo or mesylate, in the presence of a 
30 base and a solvent. Suitable bases indude NaH and n-butyllithium. Suitable solvents indude * 
THF and DIVIF. The aforesaid reaction can be conducted at a temperature from about -30°C 
to about the reflux temperature of the solvent, for a period of about 5 minutes to about 24 
hours. 
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The compound of formula VI is prepared according to the methods of Scheme 6. The 
compound of formula VIII Is prepared by methods well known to those skilled in the art 

Scheme 2 refers to an altemate preparation of compounds of fomnula I, wherein (R%- 
phenyl-Het is (b), from compounds of the formula XIV. Compounds of the formula XIV can be 
5 prepared by the methods of Scheme 4. 

Refening to Scheme 2, a compound of the fomnula I, wherein (R^)5-phenyl-Het is a 
group of the fonrnuta (b), can be prepared from a compound of the fonnula X by reaction with 
a compound of the formula 



10 wherein is hydrogen, in the presence of a polar solvent. Suitable solvents include dimethyl 
formamide, chlorofonm, DMSO, THF and ethanol, preferably dimethytfonnamide. The 
aforesaid reaction is conducted at a temperature of about 15°C to about 80**C, preferably 
about 60**C. for a period from about 4 hours to about 4 days, preferably 4 hours. 



15 group of the formula (b), can be prepared from a compound of fomiula Xll by reaction with R®- 
(C=0)H In the presence of an ammonia source. Suitable ammonia sources include 
ammonium trifluoroacetate, ammonia, and ammonium acetate, preferably ammonium 
acetate. The aforesaid reaction can be run neat or in the presence of a solvent such as 
alcohols (methanol, ethanol or butand) and acetic acid. The aforesaid reaction can be run at 

20 a temperature from about 20**C to about 80^C for a period from about 15 minutes to about 4 
hours, preferably neat conditions at about 60°C for about 2 hours. 

The compound of formula Xll is prepared from a compound of the formula XIII by 
reaction with an oxidizing reagent in a polar protic solvent. Suitable oxidizing reagents 
include copper acetate, pyridlnlumchlorochromate (PCC) and tetrapropylammonium 

25 peruthenate/N-methyl morphoIine-N-oxide (TPAP/NI\40), preferably cuprous acetate. 
Suitable solvents Include acetic acid. The aforesaid reaction can be run neat or in the 
presence of a solvent such as alcohols (methanol, ethanol or butanol) and acetic acid. The 
aforesaid reaction can be run at a temperature firom about 20*'C to about 80°C for a period 
from about 15 minutes to about 4 hours, preferably neat conditions at about 60*^0 for about 2 



Alternatively, a compound of the formula I, wherein (R^-phenyl-Het Is a group of the 
formula (b). can be prepared from a compound of formula XIII, by reaction with an aldehyd 
of the formula R®-(C=0)-H in the presence of cuprous acetate and an ammonia source 




Alternatively, a compound of the formula 1, wherein wherein (R^)s-phenyl-Het Is a 



30 



hours. 
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according to methods analogous to those for the conversion of compounds of formula IV to 
fonnula I in Scheme 1 . 

The compound of fomnula XIII Is prepared from a compound of the fonmula X by 
reaction with a methoxide such as described in Scheme 1 for the preparation of compounds 
5 of fonmula )V from compounds of formula V. 

The compound of formula X is prepared from a compound of the formula XIV by 
reaction with Br2 in a polar solvent. Suitable solvents include acetic acid, chloroform or 
methylene chloride, preferably acetic acid. TTie aforesaid reaction is conducted at a 
temperature of about 0^*0 to about 3QrO preferably at about 22*^0 (room temperature) for a 
1 0 period from about 10 minutes to about 4 hours, preferably about 30 minutes. 

Scheme 3 refers to an alternate preparation of compounds of fonmula I, wherein {R^)s- 
phenyi-Het is a group of the fomnula (b) or (d) and is hydrogen. Referring to Scheme 3, a 
compound of fonmula I, wherein (R^)s-phenyl-Het is of the formula (d) and R^ is hydrogen, is 
prepared from a compound of formula XVII by reaction with an isocyanide of fomnula 




in the presence of a base. Suitable bases include potassium carbonate, triethylamine, and 
pipenazine, preferably potassium carbonate. Suitable solvents include polar solvents such as 
tetrahydrofuran, or N.N-dimethylformamide, preferably in N.N-dimethylfomiamide. The 
aforesaid reaction may be run at a temperature between about 22°C and about 70**C, 

20 preferably at about 22*'C for a penod from about 2 hours to about 4 hours, followed by about 6 
hours to about 10 hpurs at a temperature of about ' 70^C. 

Compounds of formula I, wherein (R®)5-phenyl-Het is of the fonmula (b) and R® is 
hydrogen, can be prepared in an analogous way by first preparation of the intermediate imine 
of formula XV by reaction of compounds of formula XVII with a suitable amine of the formula 

25 NH2R^ under dehydrating conditions. Such conditions include the treatment of compounds of 
formula XVlt and an amine HHJf^ in a solvent such as tetrahydrofuran or dichlormethane with 
a dehydrating agent such as anhydrous magnesium sulfate or molecular sieves. Alternatively, 
the imine of formula XV can be prepared and subsequently reacted in an aqueous media as 
described in the literature: (Sisko, J.; Kassik. A. J.; Melllnger, M.; Filan, J. J.; Allen, A.; Olsen. 

30 M, A.; J. Org. Chem. 2000, 65, 1516-1524), Reactions of imines of formula XV with suitable 
isocynanides of formula XVI are conducted at about 22'C for a time period from about 1 day 
to about 21 days, preferably about 1 day. 
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A compound of formula XVll is prepared from a compour^ of formula XXHI in 
Scheme 4. 

Scheme 4 refers to an alternate preparation of compounds of the fomnula I. wherein 
(R^)s-phenyl-Het is a group of the fonnula (b). Referring to Scheme 4, compounds of the 
5 fomnula i are prepared from compounds of the formula XVlll by reaction with an ammonia 
source. Suitable ammonia sources include ammonium trifluoroacetate, ammonia, and 
ammonium acetate, preferably ammonium trifluoroacetate. The aforesaid reaction can t>e.run 
neat or In the presence of a solvent such as alcohols (methanol, ethanol or butanol) and 
acetic acid. The aforesaid reaction can be run at a temperature from about 60"C to about 
10 ISO'^C for a period from about 15 minutes to about 3 hours, preferably neat conditions at 
about ISOX for about 1 hour. 

The compound of formula XVlll is prepared form a compound of fonmula XIX by 
reaction with, an oxidizing reagent such as N-methyl morpholine |Nl-oxide/ TPAP, Dess-Martin 
reagent, PCC or oxalyl chloride-DMSO . preferably N-methyl morpholine N-oxide/ TPAP. 
15 Suitable solvents for the aforesaid reaction include methylene chloride, chloroform, THF or 
dichloromethane. The aforesaid reaction is conducted at a temperature from about 10**C to 
about 30®C for a time from about 15 minutes to about 3 hours, preferably about 1 hour. 

The compound of formula XIX is prepared from a compound of the formula XX by 
reaction with an acylating reagent of the formula. 




wherein L is a leaving group, and a base. Suitable bases include triethylamine, Hunig's base, 
or DBU, preferably triethylamine. Suitable leaving groups include CI, Br or activated acids. 
Suitable solvents for the aforesaid reaction include methylene chloride, dimethyl formamide, 
THF or DMF, and mixtures thereof, preferably methylene chloride. The aforesaid reaction is 

25 conducted at a temperature from about 10^*0 to about 30^*0 preferably about 22^C (room 
temperature) for a period from about 1 hour to about 6 hours preferably about 1 hour. 

The compound of the fonnula XX is prepared form a compound of formula XXII by 
reaction with a reducing agent. Reducing agents are well known to those skilled in the art. 
For example, reduction of the double bond may be effected with hydrogen gas (H2). using 

30 catalysts such as palladium on cart)on (Pd/C), palladium on barium sulfete (Pd/BaS04), 
platinum on carbon (Pt/C), or tris{triphenylphosphine) rhodium chloride (Wilkinson's catalyst), in 
an appropriate solvent such as methanol, ethanol, THF, dioxane or ethyl acetate, at a pressure 
from about 1 to about 5 atmospheres and a temperature from about lO'^C to about as 
described in Catalytic Hydrogenation in Organic Synthesis . Paul Rylander, Academic Press 

35 inc., San Diego, 31-63 (1979): 'The following conditions are preferred: Pd m carbon, methanol 
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at 25X and 50 psi of hydrogen gas pressure. This method also provides for introduction of 
hydrogen isotopes fi.e„ deuterium, tritium) by replacing ^Ha with ^2 or ^ in the above 
procedure. 

The compound of the formula XXII is prepared from a compound of formula XIV by 
5 reaction with a base or acid and a alkyi nitrite. Suitable nitrites include n-butyl nitrite, t-butyl, 
or iso-amyl, preferably n-butyl nitrite. Suitable bases Include sodium ethoxide, sodium 
methoxide or potassium t-butoxide, preferably sodium ethoxide. Suitable solvents for the 
aforesaid reaction include alcohols (such as methanol, ethanol, propanol or butanol) or 
DMSO, preferably ethanol. The aforesaid reaction is conducted at a temperature of about- 

10 lO^'C to about 5*^0 preferably 0*'C, for a period from about 1 hour to about 48 hours, 
preferably about 24 hours. 

The compound of the formula XIV is prepared from a compound of the formula XXIII 
by reaction with a Grignard reagent of the formula (R^)s-phenyl-CH2-M, wherein M Is 
magnesium chloride or magnesium bromide. Suitable solvents for the aforesaid reaction are 

15 ethers ( such as dimethyl ether THF, DME or dioxane), preferably TIHF. The aforesaid 
reaction is conducted at a temperature from about O^'C to about 3Q°C» preferably at about 
22*^0 ( room temperature), for a period from about 1 hour to about 48 hours, preferably about 
6 hours. 

Compounds of the fonmula XXIII can be made according to the methods of 
20 Sdieme 7. 

Scheme 5 refers to the preparation of compounds of the formula I, wherein (R%- 
phenyt-Het is a group of the fonmula (e). Referring to Scheme 5, a compound of the fonnula I 
.can be prepared from compound of fonmula XXIV by reaction with a hydroxylamine 
(preferably a salt thereof such as the hydrochloride salt), and a base. Suitable bases include 

25 pyridine or a trialkylamine, preferably pyridine. Suitable solvents include N,N* 
dimethytfomiamide, tetrahydrofuran or pyridine, preferably pyridine. The aforesaid reaction is 
conducted at a temperature from about O^C to about 100°C, preferably at about 60°C, for a 
period from about 1 hour to about 48 hours, preferably about 20 hours. 

The compound of formula XXIV can be prepared from a compound of formula XXV by 

30 reaction with an ester of the formula (R\-phenyl-C02P\ wherein is methyl or ethyl, in the 
presence of a base and a solvent. Suitable bases include sodium hydride, lithium 
diisopropylamlde, or sodium alkoxides, preferably sodium ethoxide. Suitable solvents include 
alcohols such as methanol, ethanol, propanol, butanol, or tetrahydrofuran, preferably ethanol. 
The aforesaid reaction is conducted at a temperature from about 23°C to about 65®C, 

35 preferably at about 50°C, for a period from about 2 hours to about 24 hours, preferably about 
20 hours. 
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The compound of fonmula XXV can be made by methods well known to those of 
ordinary skill in the art and in Scheme 6. 

Scheme 6 refers to the preparation of compounds of the formula VI which are 
intermediates for the preparation of compounds of fomnula I in Scheme 1. Referring to 
5 Scheme 6, a compound of the formula VI is prepared from a compound of formula XXVI by 
reaction with a Grignard reagent of the fomnula (R^)s-phenyl-M, wherein M is an activating 
group such as magnesium bromide or magnesium chloride in a solvent. Suitable solvents 
include tetrahydrofuran, dioxane, dimethylethyl ether or diethyl ether, preferably 
tetrahydrofiiran. The aforesaid reaction is conducted at a temperature of about -78X to 0^*0 
10 for a penod from about 10 minutes to about 24 hours preferably about 2 hours (See Pirrung. 
M.; Shuey, S. W.; J. Org, Chem. 1 994. 59, 3890-3897). 

The compound of fomnula XXVI is prepared from a compound of formula XXVII by 
reaction -with a hydroxylamine of the formula 



15 wherein and are independently (CrC6)aIkyl, preferably methyl, and an activating agent. 

Suitable activating agents include carbonyldiimidazole or oxalyl chloride, preferably 

carbonyldiimidazole. Suitable solvents Include methylene chloride or dichloroethane. 

The compound of fomiula XXVII is prepared from a compound of fomnula XXIX by 

acid or base hydrolysis, such as by reaction with sulfuric acid/water (preferably 1:1) at a 
20 temperature of about 100^*0 to about 120X, preferably about 1 10'*C for a perk)d from about 1 

hour to about 6 hours, preferably about 4 hours. 

The compound of formula XXIX is prepared from a compound of fomnula XXX by 

reaction with a nitrile in a solvent. Suitable nitriles Includes potassium cyanide or sodium 

cyanide, preferably potassium cyanide. Suitable solvents include dimethyl sulfoxide, N,N- 
25 dimethylformamide, preferably dimethyl sulfoxide. The aforesaid reaction is conducted at a 

temperature from about 80°C to about 100**C, preferably about go^'C, for a period from about 

1 hour to about 3 hours, preferably about 2 hours. 

The compound of fomnula XXX is prepared from a compound of fomnula XXX\ by 

reaction with a halogenating reagent such as oxalyl chloride, thionyl chloride, phosphorous 
30 pentachloride and phosphourous oxychlorlde, bromine in acetic acid, at a temperature from 

about about 10°C to about 65 °C. preferably at about 50 for a period from about 1 hour to 

about 4 hours, preferably about 2 hours. 

The compound of formula XXXI can be prepared from a compound f formula XXXll 

by reduction. Suitable reducing agents include lithium borohydride, sodium borohydride 
35 (NaBH4), sodium cyanoborohydride (NaCNBHa), lithium aluminum hydride (LiAIH4) and borane 




— O— 



XXVIII 
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in THF (BH3THF). Suitable solvents include methanol, ethanol, THF, diethyl ether, dioxane 
and tetrahydrofuran. The aforesaid reaction is conducted at a temperature from about C^C to 
about TO'^O, preferably 65*C, for a period from about 10 minutes td about 1 hour, preferably 
about 30 minutes. 

5 The compound of formula XXXII, wherein P* is (Ci-C6)alkyl, can be prepared from a 

compound of formula XXXIll, wherein is (CrC6)alkyi. by reaction with an alkylating reagent 
of the fbnmula R^L, wherein L is a leaving group such as iodo and bromo, in the presence of a 
base. Suitable bases Include sodium hydride and cesium carbonate. Suitable solvents 
include dimethyl sulfoxide, NN-dimethylformamide. The aforesaid reaction is conducted at a 

10 temperature from about 0°C to about 30°C, preferably about 22'*C, for a period from about 10 
minutes to about 2 hours, preferably about 1 hour. 

The compound of formula XXXIII, wherein is (Ct-C6)alkyl, is prepared from a 
compound of formula XXXIV, wherein is (CrC6)alkyl, by reaction with a phosgene 
equivalent. Suitable phosgene equivalents include phosgene, triphosgene and 

15 carbonyldiimidazole. Suitable solvents include dichloromethane, THF, benzene and 
drchloroethane. The aforesaid reaction Is run at a temperature from about 10^*0 to about 
aO'^C, preferably at about 22*0 (room temperature) for a period from about 10 minutes to 
about 2 hours, preferably about 30 minutes. 

The compound of formula XXXIV can be prepared from a compound of fonmula XXXV 

20 by reaction with a reducing agent using standard techniques that are well known to those 
sidlled in the art For example, reducSon may be effected with hydrogen gas (H2). using 
catalysts such as palladium on carbon (Pd/C), palladium on barium sulfate (Pd/BaS04), 
platinum on carbon (Pt/C), or tris(triphenylphosphine) rhodium chloride (Wilkinson's catalyst), as 
described in Catalytic Hvdroaenation in Oroanic Synthesis . Paul Rylander, Academic Press 

25 Inc.. San Diego, 31-63 (1979). The following conditions are preferred: 10% palladium on 
carbon, ethanol at 22''C and 50 psi of hydrogen gas pressure. Suitable solvents include 
alcohols such as methanol, ethanol In an appropriate solvent such as methanol, ethanol, THF, 
dioxane or ethyl acetate, at a pressure from about 1 to about 5 atmospheres. The aforesaid 
reaction is run at a temperature from about 10**C to about 60^0, preferably about 22'C, for a 

30 period from about 1 hour to about 3 hours, preferably about 2 hours. 

The compound of fomnula XXXV is prepared from a compound of fontiula XXXVI by 
reaction with an amine of the formula R^NHa in the presence of a base. Suitable bases 
include the amine of the formula R^NHa, triethylamine and dimethylaminopyridine. preferably 
the base is the amine of the fdrmula R^NH2. Suitable solvents include dichloromethane, 

35 chlorofonn, DCE and THF, preferably methylene chloride. The aforesaid reaction is run at a 
temperature from about 0*'C to about 30**C, preferably 22 °C (room temperature) for a period 
from about 6 hours to about 48 hours, preferably about 12 hours. 
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The compound of formula XXXVI. wherein P** is (Ci-C6)alkyl. is prepared from a 
compound of formula XXXVII by reaction with an activating reagent, an alcohol and a base. 
Suitable activating agents include oxalyl chloride with catalytic NN-dimethylformamide, thionyl 
chloride, and carbodiimtde. Suitable alcohols include methanol, ethano) or propanol. Suitable 
5 bases include triethyiamine or diisopropylethylamine. The aforesaid reaction is conducted at 
a temperature of about -10°C to about S^'C, preferably at about O^'C, for a period from about 1 
hour to about 3 hours, preferably 2 hours. 

The compound of the formula XXXVII can be prepared by methods well known to 
tfiose skilled in the art. 

10 Scheme 7 refers, to the preparation of compounds of the formula XXIH. ytMdh are 

Intermediates useful in the preparation of compounds of formula I in Scheme 4. Referring to 
Scheme 7, a compound of the formula XXIII is prepared from a compound of the fbmiula 
XXXVll) by reaction with an acytating reagent in a polar solvent. Suitable acylating reagents 
p^iclude phosgene, triphosgene, CDI and ethyl chloroformate, preferably triphosgene. 

15 Suitable solvents include methylene chloride, THF. acetic acid and chlorofomri. preferably 
methylene chloride. The aforesaid reaction is run at a temperature from about 0°C to about 
30°C, preferably 22'*C (room temperature) for a period from about 6 hours to about 24 hours, 
preferably about 12 hours. 

The compound of fonmula XXXVIII can be prepared from compounds of the formula 

20 XXXIX by hydrogenatlon conditions such as described in Scheme 6 for the conversion of 
compounds of formula XXXV to compounds of the formula XXXIV. 

Compounds of the formula XXXIX can be prepared from compounds of the formula 
XL according to conditions such as described in Scheme 6 for the conversion of compounds 
of fomiula XXXVI to compounds of the fonnula XXXV. 

25 Compounds of the fonriula XL can be prepared from compounds of the fbmnula XLI 

by reaction witha suitable activating agent and a compound of the formula, 

w "CI 

M n 

XLII 

H3C O-CH3 

and a base. Suitable activating agents include thionyl chloride. EDCI and DCC» preferably 
oxalyl chloride. Suitable bases include triethyiamine, Hunig's base, or DBU, preferably 
30 triethyiamine. Suitable solvents for the aforesaid reaction include methylene chloride, 
dimethyl formamide. THF or DMF, and mixture thereof, preferably methylene chloride. The 
aforesaid reaction is conducted at a temperature from about O^C to about 30^*0 preferably 
about 22**C (room temperature) for a period firom about 6 hours to about 48 hours preferably 
about 12 hours. 
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Compounds of the formula XL! and XLIi are commercially available or can be made 
by methods well known to those skilled In the art. 

Scheme 8 refers to the preparation of compounds of formula I from other compounds 
of formula I, wherein Is t-butyl. Referring to Scheme 8, a compound of the formula I Is 

5 prepared from a compound of the formula XLIII by reaction with a deprotection reagent 
Suitable deprotection reagents include aqueous acids such asliydrochloric and sulfuric acids, 
preferably hydrochloric add. Suitable solvents for the aforesaid reaction Include methylene 
chloride, dimethyl fonnamlde, THF or dioxane, and mixture thereof with water, preferably 
THF/water. The aforesaid reaction is conducted at a temperature from about O^C to about 

10 30*C preferably about 22*^0 (room temperature) for a period from about 6 hours to about 48 
hours preferably about 12 hours. 

A compound of formula XLIII is prepared from a compound of fonmula XLIV by 
reaction with a borate ester of the formula R^-B(OH)2. wherein is aryl or heteroaryl. and a 
catalyst in the presence of a base. Suitable bases include triethylamine, Hunig's base, and 

15 pyridine, preferably triethylamine. Suitable catalysts include copper acetate.. Suitable solvents 
for the aforesaid reaction include methylene chloride, chlorofonn and dichloromethane, 
preferably methylene chloride. The aforesaid reaction is conducted at a temperature from 
about -70**C to about 30°C preferably about 22''C (room temperature) for a period from about 
6 hours to about 48 hours preferably about 12 hours. 

20 The compound of fomiula XLIV is prepared from a compound of formula XLV by 

reaction with an acid. Suitable acids include methane sulfonic add, trifluoromethanesulfontc 
add and sulfuric acid, preferably methanesutfonic acid. Suitable solvents for the aforesaid 
reaction include acetic acid and triflouoacetic acid, preferably trifluoroacetic add.. The 
aforesaid reaction is conduded at a temperature from about 0°C to about 30^*0 preferably 

25 about 22**C (room temperature) for a period from about 12 hours to about 48 houre preferably 
about 24 hours. 

The compound of formula XLV is prepared from a compound of formula XLVI by 
reaction with a protecting group and a base. Suitable protecting groups include tosyl 
chloride, benzenesulfonyl chloride, methoxybenzene sulfonyl chloride, preferably tosyl 

30 chloride. Suitable bases indude sodium hydride, triethylamine, Hunig's base and DBU, 
preferably sodium hydride. Suitable solvents for the aforesaid readion indude dimethyl 
formamide and dimethylsulfoxide, preferably dimethylsulfoxide. The aforesaid reaction is 
conducted at a temperature from about C'C to about 30*»C preferably about 22**C (room 
temperature) for a period from about 6 hours to about 24 hours preferably about 12 hours. 

35 The compounds of formula XLVI are compounds of formula I wherein R^ is t-butyl and 

can be prepared according to Schem 1 . 
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The compounds of the formula I which are basic in nature are capable of fonning a 
wide variety of different salts with various inorganic and organic acids. Although such salts 
must be phamnaceutically acceptable for administration to animals, it is often desirable in 
practice to initially isolate a compound of the fonmula I from the reaction mixture as a 
5 pharmaceutfcally unacceptable salt and then simply convert the latter back to the free base 
compound by treatment with an alkaline reagent, and subsequently convert the free base to a 
pharmaceutically acceptable acid addition salt. The add addition salts of the base 
compounds of this Invention are readily prepared by treating the base compound with a 
substantially equivalent amount of the chosen mineral or organic acid in an aqueous solvent 

10 medium or in a suitable organic solvent such as methanol or ethanol. Upon careful 
evaporation of the solvent, the desired solid salt is obtained. 

The ackJs which are used to prepare the pharmaceutteaily acceptable acid addition 
salts of the base compounds of this invention ard those which form non-toxic acid addition 
salts. i.e., salts containing pharmacologically acceptable anions, such as dilorlde, bromide, 

15 iodide, nitrate, sulfate or bisuffate, phosphate or acid phosphate, acetate, lactate, citrate or 
acid citrate, tartrate or bitartrate. succinate, maleate, fumarate. gluconate, saccharate, 
benzoate, methanesulfonate and pamoate [i.e., 1.r-methylene-bis-{2-hydroxy-3-naphthoate)] 
salts. 

Those compounds of the fomiula I which are also acidic in nature, e.g.; where 
20 includes a COOH or tetrazole moiety, are capable of fonning base salts with various 
phannacofogically acceptable cations. Examples of such salts include the alkali metal or 
alkaline-earth metal salts and particularly, the sodium and potassium salts. These salts are 
all prepared by conventional techniques. The chemical bases which are used as reagents to 
prepare the pharmaceutically acceptable base salts of this Invention are those which form 
25 non-toxic base salts with the herein described acidic compounds of formula I. These non- 
toxic base salts include those derived from such pharmacologically acceptable cations as 
sodium, potassium, calcium and magnesium, etc. These salts can easily be prepared by 
treating the corresponding acidic compounds with an aqueous solution containing the desired 
pharmacologically acceptable cations, and then evaporating the resulting solution to dryness, 
preferably under reduced pressure. Alternatively, they may also be prepared by mixing lower 
alkanolic solutions of the acidic compounds and the desired alkali metal alkoxide together, 
and then evaporating the. resulting solution to dryness in the same manner as before. In 
either case, stoichiometric quantities of reagents are preferably employed in order to ensure 
completeness of reaction and maximum product yields. 

The activity of the compounds of the invention for the various disorders described 
above can be determined according to one or more of the following assays. All of the 
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compounds of the invention, tliat were tested, had an IC50 of less than 10 //M in the TNFa and 
MAPKAP in vitro assays and an ED50 of less than 50 mg/kg In the in vivo TNFa assay. 

The compounds of the present Invention also possess differential activity (i.e. are 
selective for) for one or more p38 kinases (i.e. a, p, and J). Certain compounds are 
5 selective for p38a over p38/9, k. and 6, other compounds are selective for p38^ over pSBa, k» 
and 6, other compounds are selective for p38 a and p over p38 / and 6. Selectivity Is 
measured in standard assays as a IC50 ratk> of inhibition in each assay. 
iNHIBITiON OF TNF-ALPHA PRODUCTION BY HUMAN LPS-TREATED IVIONOCYTES 
Mononuclear cells are isolated from heparinized blood (1.5 ml of 1000 units / ml 
10 heparin for injection, Elkins-Sinn,lnc. added to each 50 ml sample) using Accuspin System- 
Histopaque-1077 tubes (Sigma A- 7054), Thirty-five milliliters of whole blood are added to 
each tube and the tubes are centrifuged at 2100 rpm for 20 minutes in a Beckman GS-6KR 
centrifuge with the brake off at room temperature. The mononuclear cells whteh collect at the 
interface are removed, diluted with Macrophage serum free medium (Gibco-BRL) (Medium) to 
15 achieve a final volume of 50 ml, and collected by centrifugation for 10 minutes. The 
supernatant is discarded and the cell pellet is washed 2 times with 50 ml of Medium. A 
sample of the suspended cells is taken before the second wash for counting. Based on this 
count, the washed cells are diluted with Medium containing 1% FBS to a final concentration of 
2.7 X 10° cells / ml and 75 |il of the ceil suspension is added to each well of a 96 well plate. 
20 Compound Preparation: 

Compounds are routinely tested at final concentrations from 2 ^M to 0.016 pM, but 
may be tested at other concentrations, depending on activity. Test agents are diluted with 
DMSO to a final concentration of 2mM. From this stock solution, compounds are first diluted 
1:25 (5 nl of 2 mM stock + 120 ^il Medium containing 400 ng/ml LPS and' 1% FBS then 40 ^1 
25 of this dilution is diluted with 360 pi of Medium with LPS. Serial dilutions (1/5) are performed 
by transferring 20 pi of this dilution to 80 ^1 of Medium containing both LPS and 0.4% DMSO, 
resulting In solutions containing 8 jiM. 1.6 \M, 0.32 ^M and 0,064 fiM of test agent. 
Assav: 

The assay is initiated by adding 25 pi of the diluted compounds to the mononuclear 
30 cell suspension and incubating the cells at 37 C and 5% OO2 for 4 hours. 

The 96-well plates are then centrifuged for 10 minutes at 2000 rpm at 4*C in a 
Beckman GS-6KR centrifuge to remove cells and cell debris. A 90 nl aliquot of each 
supernatant is removed and transferred to a 96 well round bottom plate, and this plate is 
centrifuged a second time to msure that all cell debris is removed. 80 pi of the supernatant is 
35 removed and transferred to a new round bottom plate. 

Supematants are analyzed for TNF-a content using R&D ELISA. 25 pi of each 
sample is added to an ELISA well containing 25 ^il of assay diluent RD1F and 75 pi of assay 
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diluent RD5. The assay is run following kit directions except 100 ^il of conjugate and 
substrate solutions are used. 

tNTERPRETATION 

The amount of TNF-a immunoreactivity in the samples is calculated as follows: 
5 % Control = (X-B) / (TOT-B) X 100 

where X = OD4S0 nm of the test compound well 

B = OD450 of Reagent Blank wells on the ELISA 
Total = OD450 of cells that were treated with 0.1% DMSO only. 
MAPKAP KiNASE-2 ASSAY 

10 Monocyte preparation. 

Mononuclear cells are collected from heparinized human blood as detailed above. 
The washed cells are seeded into 6-well cluster plates at a density of 1x10^ cells/well (in 2 ml 
of Medium). The plates are incubated at 37**C in a 5% CO2 environment for 2 hours to allow 
adherence of the monocytes, after which time media supematants containing non-adherent 
15 cells are removed by aspiration and 2 ml of fresh medium are added to each well. Plates are 
incubated ovemight at 37®C in a 5% CO2 environment 
Cell Activation: 

Media are removed by aspiration. The attached cells are rinsed twice with fresh 
Medium, then 2 ml of D-MEM medium containing 10% heat inactivated FBS are added to 

20 each well. Test compounds are prepared as 30 mM stock solutions in DMSO and diluted to 
1250, 250. 50, 10, 2, and 0.4 |iM in D-MEM containing 1% DMSO and 10% FBS. To 
individual wells of the monocyte cultures, 20 ^1 of these test agent dflutlons are added 
resulting in final lest agent concentrations of 12.5, 2.5. 0.5, 0.1, 0.02 and 0.004 ^M. After a 
10 minute preincubation period, 20 jil of a 10 ^ig/ml LPS solution are added to each well and 

25 the plates are incubated at 3/*C for 30 min. Media subsequently are removed by aspiration, 
the attached monocytes are rinsed twice with phosphate buffered saline, then 1 ml of 
phosphate buffered saline containing 1% Triton X-100 (Lysis Buffer; also containing 1 
Complete™ tablet [Boehringer #1697498] per 10 ml of buffer) is added to each well. The 
plates are incubated on ice for 10 minutes, after which the lysates are harvested and 

30 transferred to centrifugation tubes. After all samples are harvested, they are clarified by 
centrifugation (45,000 rpm for 20 min) and the supematants recovered. 
MAPKAP Kinase-2 Immunoprecipltatlon: 

5 )ul of anti-MAPKAP kinase-2 antiserum (Upstate Biotechnology #06-534) is added to 
a microcentrifuge tube (1 tube for each of the above cell lysates) containing 1 ml of a 5% 
35 suspension of Protein G-Sepharose (Sigma #P3296) in PBS. These mixtures are incubated 
for 1 hour at 4°C (with rocking) after which the beads, containing bound IgG, are recovered by 
centrifugation and washed twice* with 1 ml of 50 mM Tris, pH 7.5, 1 mM EDT A, 1 mM EGTA, 



wo 02/072576 



79 



PCT/IB02/00334 



0.5 mM orthovanadate, 0.1% 2-mercaptoethanol, 1% Triton X-100, 5 mM sodium 
pyrophosphate, 10 mM sodium ^-glycerophosphate, 0.1 mM phenymethylsulfon^d fluoride, 1 
^g/ml leupeptin, 1 pg/ml pepstatin, and 50 mM sodium fluoride (Buffer A) by repeated 
centrifugation. An individual monocyte cell extract (prepared above) is then transfenred to 
5 eacti tube containing a pellet of IgG-coated Protein G-Sepharose, and these mixtures are 
incubated for 2 hours at 4^C (with rocking). The beads subsequently are harvested by 
centrifugation, and the resulting bead pellets are washed once with 0.5 ml of Buffer A 
containing 0.5 M NaCl, once with 0.5 ml of Buffer A, and once with 0.1 ml of a buffer 
composed of 20 mM MOPS, pH 7.2. 25 mM sodium p-glycerophosphate 5 mM EGTA, 1 mM 
10 orthovanadate, and 1 mM dithiothreltol (Buffer B). 

MAPKAP Kmase-2 Activity Assessment 

A kinase reaction mixture stock is prepared as follows: 2.2 jil of 10 mCi/ml y[^^P]ATP, 
88 ii\ of 1.3 pg/ml solution of MAPKAP Kinase-2 substrate peptide (Upstate Biotechnology 
#12-240). 11 ^il of 10 mM ATP, 8.8 jil of 1 M MgClj, and 770 yd of Buffer B. To each of the 

15 immune complex-Protein G-pellets, 40 of the kinase reaction mixture are added and the 
tubes are incubated for 30 minutes at 30*^0. The tubes then are clarified by centrifugation and 
25 pi of each supernatant is spotted onto a P81 filter paper disk (Whatman #3698-023). After 
allowing all fluid to soak into the filter, each disk is placed into an indivklual well of d-M/eW 
cluster plates and the filters are washed sequentially with 2 ml of 0.75% phosphoric add (3 

20 washes/15 min each) and once with acetone (10 min). The filters then are air dried and 
transferred to liquk) scintillation vials containing 5 ml of scintillation fluid. Radioactivity is 
determined in a liquid scintillation counter. The amount of radioactivity bound to the filter at 
each test agent concentration is expressed as a percentage of that observed from cells 
stimulated with LPS in the absence of a test agent. 

25 W VIVO INHIBITION OF TNFa 

Rats were weighed and dosed with vehicle (0.5% methyl cellulose, Sigma) or drug. 
One hour later, animals were injected i.p. with LPS (50 ug/rat, Sigma L-4130). Ninety 
minutes later, animals were sacrificed by asphyxiation with CO2 and bled by cardiac puncture. 
Blood was collected in Vaccutainer tubes and spun for 20 minutes at 3000 rpm. Serum was 

30 assayed for TNFa levels using an ELISA (R&D Systems). 

The compositions of the present invention may be formulated in a conventional 
manner using one or more pharmaceutically acceptable earners. Thus, the active 
compounds of the invention may be formulated for oral, buccal, intranasal, parenteral (e.g., 
intravenous, intramuscular or subcutaneous) or rectal administration or in a form suitable for 

35 administration by inhalation or insufflation. 

For oral administration, the pharmaceutical compositions may take the form of, for 
example, tablets or capsules prepared by conventional means with pharmaceutically 
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acceptable excipients such as binding agents (e.g., pregeiatinized maize starch, 
polyvinylpyn-oiidone or hydroxypropyl methylcellulose); fillers (e.g., lactose, microcrystalline 
cellulose or calcium phosphate); lubricants (e.g., magnesium stearate, talc or silica); 
disintegrants (e.g., potato starch or sodium starch giycolate); or wetting agents (e.g., sodium 
5 lauryt sulphate). The tablets may be coated by methods well known in the art. Liquid 
preparations for oral administration may take the fomn of, for example, solutions, syrups or 
suspensions, or they may be presented as a dry product for constitution with water or other 
suitable vehicle before use. Such liquid preparations may be prepared by conventional 
means with pharmaceutically acceptable additives such as suspending agents (e.g., sorbitol 

10 synjp, methyl cellulose or hydrogenated edible fats); emulsifying agents (e.g., lecithin or 
acacia); non-aqueous vehicles (e.g., almond oil, oily esters or ethyl alcohol); and 
preservatives (e.g., methyl or propyl p-hydroxybenzoates or sorbic add). 

For buccal administration, the composition may take the forni of tablets or lozenges 
formjulated in conventional manrier. 

15 The compounds of formula I can also be formulated for sustained delivery according 

to methods well known to those of ordinary skill in the art. Examples of such formulations can 
be found in United States Patents 3,538,214, 4,060,598, 4,173,626, 3,119,742, and 
3,492,397, which are herein incorporated by reference In their entirety. 

The active compounds of the invention may be formulated for parenteral 

20 administration by Injection-, including using conventional catheterization techniques or 
infusion. Formulations for Injection may be presented in unit dosage form, e.g., in ampules or 
in multi-dose containers, with an added preservative. The compositions may take such forms 
as suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain 
formulating agents such as suspending, stabilizing and/or dispersing agents. Altematively, 

25 the active Ingredient may be in powder form for reconstitution with a suitable vehicle, e.g., 
sterile pyrogen-free water, before use. 

The active compounds of the invention may also be formulated in rectal compositions 
such as suppositories or retention enemas, e.g., containing conventional suppository bases ' 
such as cocoa butter or other glycerides. 

30 For intranasal administration or administration by inhalation, the active compounds of 

the invention are convenientiy delivered in the form of a solution or suspension from a pump 
spray container that is squeezed or pumped by the patient or as an aerosol spray 
presentation from a pressurized container or a nebulizer, with tiie use of a suitable propellant, 
e.g. , dichlorodifluorometiiane, trichlorofluorometiiane, dichlorotetrafluoroethane, carbon 

35 dioxide or other suitable gas. In the case of a pressurized aerosol, tiie dosage unit may be 
determined by providing a valve to deliver a metered amount. The pressurized container or 
nebulizer may contain absolution or- suspension of tiie active compound. Capsules and 
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cartridges (made, for example, from gelatin) for use In an inhaler or insufflator may be 
formulated containing a powder mix of a compound of the invention and a suitable powder 
base such as lactose or starch. 

A proposed dose of the active compounds of the invention for oral, parenteral or 
5 buccal administration to the average adult human for the treatment of the conditions referred 
to above (inflammation) is 0.1 to 200 mg of the active ingredient per unit dose which could be 
administered, for example, 1 to 4 times per day. 

Aerosol fonmulations for treatment of the conditions referred to above in the average 
adult human are preferably an^nged so that each metered dose or "pufT of aerosol contains 
10 20^g to lOOOng of the compound of the invention. The overall daily dose with an aerosol will 
be within the range lOO^g to 10 mg. Administration may be several times daily, for example 
2, 3, 4 or 8 times, giving for example. 1 , 2 or 3 doses each time. 

Aerosol combination formulations for treatment of the conditions referred to above in 
the average adult human are preferably arranged so that each metered dose or "^ufT of 
15 aerosol contains from about 0.01 mg to about 100 mg of the active compound of this 
invention, preferably from about 1 mg to about 10 mg of such compound. Administration may 
be several times dally, for example 2. 3. 4 or 8 times, giving for example, 1 , 2 or 3 doses each 
time. 

Aerosol formulations for treatment of the conditions referred to above in the average 

20 adult human are preferably arranged so that each metered dose or "pufT of aerosol contains 
from about 0.01 mg to about 2000 mg of an ERK kinase inhibitor, preferably from about 1 mg 
to about 200 mg of p38 kinase Inhibitor. Administration may be several times daily, for 
example 2, 3, 4 or 8 times, giving for example, 1 , 2 or 3 doses each time. 

This invention also encompasses pharmaceutical compositions containing and 

25 methods of treating or preventing comprising administering prodrugs of compounds of the 
fomnula I. Compounds of formula I having free amino, amido. hydroxy or carboxylic groups can 
be converted into prodrugs. Prodrugs include compounds wherein an amino acid residue, or a 
polypeptide chain of two or more (e.g., two, three or four) amino add reskfues which are 
covalently joined through peptide bonds to free amino, hydroxy or cartwxylk: acid groups of 

30 compounds of formula t. The amino acid reskJues include the 20 naturally occuning amino 
acids commonly designated by three letter symbols and also include, 4-hydroxyproline, 
hydroxylysine, demosine. isodemoslne, 3-methylhistidine, norvalin, beta-alanine, gamma- 
aminobutyric acid, citrulline homocysteine, homoserine. ornithine and methionine sulfone. 
Prodrugs also include compounds wherein carbonates, carbamates, amides and alkyi esters 

35 which are covalently bonded to the above substituents of formula I through the carbonyl carbon 
prodmg sidechain. 
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The following Examples illustrate the preparation of the compounds of the present 
invention. Melting points are uncorrected. NMR data are reported In parts per million (d) and 
are referenced to the deuterium lock signal from the sample solvent (deuteriochlorofonm 
unless othervk^tse specified). Mass Spectral data were obtained using a Micromass ZMD 
5 APCI Mass Spectrometer equipped with a Gllson gradient high perfonnance liquid 
chromatograph. The following solvents and gradients were used for the analysis. Solvent A; 
98% water/2% acetonirile/0.01% fornilc add and solvent B; acetonitriie containing 0.005% 
formic acid. Typically, a gradient was run over a period of about 4 minutes starting at 95% 
solvent A and ending with 100% solvent B. The mass spectrum of the major eluting 

10 component was then obtained in positive or negative ion mode scanning a molecular weight 
range from 165 AMU to 1100 AMU. Specific rotations were measured at room temperature 
using the sodium D line (589 nm). Commercial reagents were utilized without further 
purification. TI-IF refers to tetrahydrofuran. DMF refers to N,N-dimethytfonrnamide. 
Chromatography refers to column chromatography perfonmed using 32-63 mm silica gel and 

15 executed under nitrogen pressure (flash chromatography) conditions. Room or ambient 
temperature refers to 20-25''C. All non-aqueous reactions were run under a nitrogen 
atmosphere for convenience and to maximize yields. Concentration at reduced pressure 
means that a rotary evaporator was used. 

One of ordinary skill in the art will appreciate that in some cases protecting groups 

20 may be required during preparation. After the target molecule is made, the protecting group 
can be removed by methods well known to those of ordinary skill in the art such as described 
in Greene and Wuts. "Protective Groups in Oroanto Svnthesis" (2"* Ed, John Wiley & Sons 
1991). 

EXAMPLE 1 

25 1.3-DIETHYL>5>f3R-PYRROLtDIN>3-YL>5>M-TOLYL-3H-IMIDAZOL-4-YLM.3-DlHYDRO- 
BENZOIMIPAZOL-2-ONE HYDROCHLORIDE SALT 




A) 5-r((3RM -Ben2vl-Dvrrolidin-3-vllmlno)-m th vIM .3-diethvi-1 .3-dihvdro- 
b nzoimidazoi>2>one . 
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To a dry flask charged with a stir bar was added (3R)-(-)-1-benzyt-3-aminopyrrolidine 
(202 mg. 1.15 mmoles) (cximmercia! from TCI-US), 1,3-Diethyl-2-oxo-2.3-dlhydro-1H- 
ben2oimidazole-5-carbaldehyde (250 mg, 1.15 mmoles). magnesium sulfate (500 mg) and 6 
ml of dichloromethane (0.23 M). The flask was sealed with a plastic cap and the resulting 
5 mixture was stirred for 20 hours at 22 The mixture was filtered through a nylon disk via 
synnges, nnsing with dichloromethane and the yellow filtrate was concentrated to give 450 
mg of the title compound as a yellow gum/foam. 

B) 5-r3-((3R)-1-Benzvl-pvrrolidln-3-vn-5-m-tolv!-3H-im!dazot-4-vn-1.3- 
dlethvl-1.3-dlhvdro-ben2oimidazol-2-one . 

10 To a flask charged with 5-[((3R)-1 -Benzyl-pyrroIidin-3-ylimino)-methyl]-1 ,3-dlethyH ,3- 

dihydro-ben2oimidazol-2"One was added a stir bar and 4-methylphenyl- 
toylsulfonomethylisocyanide (326 mg. 1.15 mmoles) (Joseph Sisko, Mark Mellinger, Peter W, 
Sheldrake, and Neil H. Baine, Organic Synthesis, Vol 77, 198-205 (1999); Joseph Sisko, 
Mark Mellinger, Peter W. Sheldrake, and Neil M. Baine, Tetrahedron Letters, Vol. 37, No. 45, 

15 8113-8116, (1996); United States Patent 5,756.499; prepared in an analogous manner 
starting with 3-mefhylbenzylaldehyde). N.N-dimethylfonmamide (2 mL, 0.58 M) was added 
and within 5 minutes a light yellow solution was obtained. To this stin-ed solution was added 
MP-carbonate (498 mg, 1 .37 mmoles) (Argonaut Tech); the flask was sealed with a plastic 
cap and the mixture was stirred for 40 hours. The mixture was filtered into a separatory 

20 funnel with ethyl acetate. The ethyl acetate layer was extracted with 3 N HCl (3 times). The 
aqueous extracts were made basic to approximately pH 9.5 with solid potassium carbonate. 
The basic mbcture was extracted with ethyl acetate (3 times). These ethyl acetate extracts 
were washed with water (2 times), dried with sodium sulfate, filtered and the filtrate was 
concentrated to give a yellow oil. This oil was purified by flash chromatography (95:5 ethyl 

25 acetate/methyl alcohol) to give 240 mg of the named compound as a light yellow foam/gum. 

C) 1.3-Diethvl-5-(3R>pvrrolidln-3-vl-5-m-tolvi-3H-imida2ol-4-vn-1.3-dlhvdro- 
ben2oimlda2ol-2-one hvdrochloride salt 

A mixture of 5-[3-((3R)«1 -Ben2yl-pyn'olidin-3-yl)-5-m-tolyi-3H-imkla2ol-4-yl]-1 ,3- 
diethyl-1,3-dihydro-benzolmidazol-2-one (235 mg, 0.47 mmoles), 10% palladium on cart>on 

30 (200 mg), and concentrated hydrochloric acid (77 ^L, 0.93 mmoles). in 20 ml methyl alcohol 
was shaken under hydrogen atmosphere (50 psi) for 5.5 hours. The mixture was filtered 
through nylon and the filtrate was concentrated to give 183 mg of a light yellow foam. The 
foam was taken up in approximately 2 ml hexanes/ethyl acetate (1:1) and stinred as a 
suspension for 18 hours. The white crystals where collected by filtration, washed with 

35 hexanes and dried to give 86 mg of the title compound. MS (APCi) m/z 416 (M+1 ). 
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The compounds of Examples 2- 53. were prepared according to methods analogous 
to those of Example 1, substituting the appropriate aldehyde, amine and isocyanlde where 
required. 

TABLE 1 



Ex. 


Structure 


Data 


2 


q 

H 

H3C-N 'T n 


MS(APCI)m/z388 (M-*-1). 


3 




MS (APCI) m/z388 (M+1). 


4 




MS(APCI)m/2416{M+1). 
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Ex. 


Structure 


Data 


5 




MS (APCI) m/2 390 (M+1). 


6 


H 


MS(APCI)m/z431 (M+1) 


7 


F 


MS (APCI) m/z 434 (M+1). 
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Ex. 


Staicture 


Data 1 


11 


CH3 

\ 

V— N 


MS(APCI)mfe434(M+1) j 




0 T H 


MS(APCI)m/z402(M+1) 


13 


CH3 ^ 

F 


MS fAPCn m/z 420 (M+1) 1 


14 


0 PH3 H 


K4Ci /Apph m/T" ^74. ^M+1^ 1 

Ivlw wl^ III/ A. 0/ *r ^ivi^ 1 / 1 



wo 02/072576 



88 



PCT/ro02/00334 




Data 

MS{APCI)m/z402 (M+1) 



MS(APCl)m/z392(M+1) 



MS(APCI)m/z406(M+1) 
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Ex. 



Structure 



Data 



25 




MS(APCI)m/z436(M+1) 



26 




MS(APCI)inte394(M+1) 



27 



28 



9x /^^3 CH, 





MS(APCI)m/z408(M+1) 



MS(APCI)m/z416(M+1) 
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Ex. 


Structure 


Data 


29 


CH3 LX^Nv 


MS(APCI)mfe444(M+1) 


30 


0. X— CH, 


MS (APCI) mfe432 (M+1) 


31 


H3C CH3 

F 


MS(APCI)m/z436 (M+1) 


32 


^ CH, CH, ^CH, 
0/3 \3/ 3 

H3C-NJ-5, 

F ^ 


Mo (ArUij m/Z 4Uo (lvl+1 ; 



wo 02/072576 



93 



PCT/IB02/00334 




wo 02/072576 



94 



PCT/IB02/00334 



Ex. 


Structure 


Data 


37 


CH3 


Purified by flash chroma- 
tography (95:5 EtOA 
/MeOH).MS(APCI)m/z 
500 (M+1) 


38 


CH3 


MS(APCI)m/z460(l\4+1) 


39 


V— N N— , 
F 


^4S(APCI)m/2460(M+1) 
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Ex. 


Structure 


Data 


40 


9\ / — CH3 Q 


MS(APCI)m/z437(M+1) 














F 




41 


pHs 
F^^^J^ 

. / 0 
CH3 


MS322(m+1) 


42 


F 


MS(APCI)m/z434(M+1) 
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Ex. 


Structure 


Data 


43 


O, CH, H 


MS{APCI)ni/z406(M+1) 


44 


H3C WAyN. 


MS (APCi)nnfe402(M+1) 


45 


^\ CHo Lj 

hsc-^yS Y 


MS(APCI)mte374(M+1) 


46 


CH3 

F 


MS(APCI)mte420(M+1) 
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Ex. 


Structure 


Data 


*f I 


CH 




















48 


^^CHg H 


MS (APCI)m/z420(M+1) 




CH- 














50 




MS(APCI)m/z442(M+1) 
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Ex. . 


Stmcture 


Data 


51 


0 CH. 

HC 
F 


MS(APCl)m/z406 (M+1) 






52 




MS (APCI) m/z 420 (M+1 ) 














F 






r\ CH- u 

<> 

F 


MS (APCI) m/2 432 (M+1) 
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Example 54 

543-f2>AmInO"ethvl^5Hrn-tolvl'3H'lmidazol-4-vn-1,3-dimethvl-1,3^dihvd 

benzo!m!da2oU2>Qne 




5 A. To a dry flask charged with a stir bar was added 2-{2-amlno-ethyl)-isolndole- 

1,3-dione hydrochloride salt (100 mg, 0.53 mmoles) (Burgess, K.; Ibarzo, J. D.;Unthicum S.; 
Russell, D.H.; Shin, H.; Shltangkoon, A.; TotanI, R.; and Zhang, A.; J. Am, Chem. SDc. 1997. 
119, 1556). 1,3-Dlmethyl-2-<)xo-2>dihydro-1H4)enzoimida2de-5-carbaldeh^ (156 mg. 
0.68 mmoles). MP-carbonate (254 mg. 0.79 mmoles) (Argonaut Tech). 3 A sieves (1.2 g) and 

10 4 mL of dichloromethane. The flask was sealed with a plastic cap and the resulting mixture 
was strn-ed for 48 hours at 22 ®C. The mixture was filtered through a nylon disk \na syringes, 
rinsing with dichloromethane and the filtrate was concentrated to give 154 mg of 2-^2>[(1.3- 
Dlmethyl-2H)xo-2,3-dihydro-1H-benzoimida2ol-5-ylmethylene)-amino]-ethyl}-isoindole-1,3- 
dlone as a light yellow solid. 

15 B. To a flask charged with 2-{2-[(1.3-Dimethyl-2-oxo-2,3-dihydro-1H- 

benzoimidazol-5-ylmethylene)-amino]-ethy!}-lsoindole-1,3-dione was added a stir bar and 4- 
methylphenyl-toylsulfonomethylisocyanide (120 mg, 0.42 mmoles) (Joseph Sisko, Mark 
Mellinger, Peter W. Sheldrake, and Neil H. Baine, Organic Synthesis, Vol. 77, 198-205 
(1999): Joseph Sisko, Mark Mellinger. Peter W. Sheldrake, and Nell H. Baine, Tetrahedron 

20 Letters, Vol. 37, No. 45, 8113-8116. (1996); US5756499; prepared In an analogous manner 
starting with 3-methylbenzylatdehyde). dichloromethane (4 mL) was added and within 5 
minutes a light yellow solution was obtained. To this stirred solution was added MP- 
carbonate (250 mg, 0.78 mmoles) (Argonaut Tech); the flask was sealed with a plastic cap 
and the mixture was stirred for 5 days. The mixture was filtered, washing with 

25 dichloromethane and ethyl acetate. The filtrate was concentrated to give a yeltow oil. This on 
was purified by flash chromatography (5% methanol in ethyl acetate) to give 105 mg of 2-{2- 
[5-(1 ,3-Dimethyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-4-m-tolyHmida2ol-1 -yl]-ethyl}- 
isoindole-1.3-dione as a light yellow flim/solld. 

C. To a stirred, hot solution of 2-{2-t5-(1 ,3-Dimethyl-2-oxo-2,3-dihydro-1 H- 

30 benzoimida20l-5-yl>4-m-tolyl-imidazol-1-yl]-ethyl}-isoindole-1.3-dione (90 mg, 0.18 mmoles) 
in 5 mL ethanoi was added aqueous 35 wt% hydrazine (50 ^L). The resulting mixture was 
heated at reflux for 4 hours. The mixture (white precipitate visible) was cooled to 23 °C and 
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concentrated In vacuo. The residue was taken up in 3 N HCI and methanol and extracted with 
ethyl acetate. The ethyl acetate extract was washed with 3 N HCI. The combined acidic 
aqueous layers were extracted with ethyl acetate (2 times). The acidic aqueous layer was 
made basic (pH 10-11) with Na2C03 and extracted with ethyl acetate (3 times). These ethyl 
5 acetate extracts were combined and dried (Na2S04). filtered, and the filtrate was concentrated 
to give 48 mg of 5-[3-(2-Amino-ethyl)-5-m-tolyl-3H-imkJazol-4-yll-1,3Klimethyl-1,3H^ 
benzolmidazol-2-one as an off white film/solid. MS (APCI) m/z 362 (M+l). 

The compounds of Examples 55-58, were prepared according to the method of claim 
54, substituting the appropriate aldehyde, amine and isocyanate where appropriate. 
10 TABLE 2 



Example 


Structure 


Data 


55 


F 




56 


F 




57 • 




MS (APCI) m/z 390 
(M+1) 
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Example 


Structure 


Data 


58 


F 


MS (APCI) mAz 486 
(M+l) 



Example 59 

5-r5-(4-Fluoro-phenvh-3-(1 -meth vl-Pvrrolidln-3-vn-3 HHmidazol-4-vl%1 -3-dtmethvl-l .3- 

dlhvdro>ben2o!midazol-2-one 




To a stirred solution of the title compound of Example 8 (57 mg, 0,133 mmoles) and 
formaldehyde 37% in water (0.0176 mL. 0.217 mmoles) in dichloromethane was added 
sodium cyanoborohydride (27.5 mg. 0.437 mmoles) and acetic acid to a pH of 5.0. After 1 
hour the reaclfon mbcture was diluted with dichloromethane and washed once with 1 N NaOH, 
10 once with water, and once with brine. The organic layer was dried with magnesium suifete, 
filtered, and the filtrate was concentrated to give 37 mg of crude product. This residue was 
purified by flash chromatography (2% methanol in dichloromethane) to give 6 mg of the title 
compound. 

The compounds of Examples 59 and 60 were prepared according to the method of 
1 5 Example 58 substituting the appropriate amine. 
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TABLE 3 



Example 


Structure 


Data 


60 


HjC r n 




61 







3-Methvl-1-phenvt-5-f3-Pvra2in-2>vl>5-m-to>vl>1H4rnida2ol-4-vl)-1.3-d 
benzoimtdazol-2-one 

5 To a stirred solution of 3-Methyl-1-phenyl-5-(5-rn-tolyl-1H-imida2ol-4-yl)-1,3-dlhydro- 

ben2Qimidazol-2-one (prepared as described previously in Example 200. 33 mg, 0.087 mmol) 
in DMF (0.1 mL) was added NaH (4 mg, 0.095 mmol). After stirring for 20 min, 2- 
chloropyrazine (9.3 mL, 0.10 ^mol) was added and the reaction mixture was heated to 120 **C 
for 14 hours. The reaction mixture was cooled to room temperature and concentrated in 
10 vacuo. The residue was purified by LC (Waters Symmetry C8, formic add/acetonitrile/water) 
to afford 2 mg of the title compound. 
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EXAMPLE 63 

1 ■tsopropvl-3-methvt-S-f2-Dvrimidin-5>vl-5-m-toM-1 H-}midazol-4>vl>-1 ,3-dihvdro- 
benzolmidazol"2-one. 




5 To a stirred solution of 1-lsopropyl-3-methyl-5-m-tolylacetyl-1,3-dihydro- 

l)en2oimidazol-2-one (prepared as described In the preparations 1-8, 10.0 gm, 31 mmol) In 
acetic acid (60 mL) was added bromine (1.63 mL, 31.6 mmol) in one portion. The reaction 
was altowed to stir overnight (c.a. 14 hours) after which time it was found to be complete by 
1H NMR. The reaction was concentrated in vacuo and the residue was tal^en up in ethyl 

10 acetate (160 mL) and washed twice with saturated sodium bicarbonate solution. The organic 
phase was dried with anhydrous sodium sul^te and concentrated in vacuo to afford 12.1 gm 
of a tan solid which was used without purification. 

To a stin-ed solution of 5-(bromo-m-toIyl-acetyl)-1-isopropyI-3-methyl-1,3-dlhydro- 
ben2oimida2ol-2-one (2.0 gm, 4.98 mmol) In methanol (10 mL) was added sodium methoxide 

15 (2.4 mL of a 25% solution in methanpl, 9.97 mmol). After 10 minutes, the reaction was 
determined to be complete by LCMS. Methylene chloride (30 mL) and 6N HCI were added to 
the reaction mixture. After stining for 30 min, the layers were separated and the aqueous 
layer was extracted with three more portions of methylene chloride. The combined methylene 
chloride extracts were dried over anhydrous sodium sulfate and concentrated in vacuo to 

20 afford 1 ^ gm of a tan solid which was used In the next step without further purification. 

To a stin-ed solution of 5-(hydroxy-m-tolyl-acetyl>'1-isopropyl-3-methyl-1,3-dihydro- 
benzoimidazol-2-one (prepared above, 300 mg, 0.88 mmol) in acetic acid was added copper 
acetate (320 mg. 1.8 mmol), ammonium acetate (680 mg, 8,9 mmol), and pyrimidine-5- 
carboxaldehyde {Synthetic Communications, 1994, 253-256. 150 mg. 1.33 mmol). The 

25 reaction mixture was heiated to reflux. After three hours, the starting material was completely 
consumed. The reaction mixture was cooled to room temperature and ammonium hydroxide 
was added cautiously to the stirred solution until pH = 8-9. After stirring for 10 minutes, the 
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blue solution was extracted with methylene chloride (3 X 30 mL). The combined organic 
extracts were washed with brine and dried over anhydrous sodium sulfate. Removal of the 
solvent in vacuo afforded 280 mg of crude material which was purified by flash 
chromatography (ethyl acetate) to afford 60 mg of the title compound, MS (M+1) = 425.2. 
5 The following compounds were prepared using the procedure described in Example 

63 above. 



EXAMPLE 


Structure 


Data MS (M+1) 
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EXAMPLE 


Structure 
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EXAMPLE 
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DataMS(M+1) 
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EXAMPLE 


Structure 


DataMS(M+1) 
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Example 142 and 143. 
N-r541-1sobutvi>3-methvl-2"OXO-2.3<iihvdrO"1H"benzoimida2oi-5-v]M-m>totvl" 
5 1H-imidazol-2-vn-acetamide and 

5"f2*Amfno-5-f3-chtoro>phenvl)>3H-imida2ol-4-vn-1-cvctopentvl>3-methvl>1.3' 
dihvdrD-ben2oimida2o!'2«one hydrochloride. 




To a stin-ed solution of 1-isobutyl-3-methyl-5-m-tolylacetyl-1,3-dihydro-ben20imldazol- 
10 2-one (1.0 gm. 2.97 mmo)) in acetic acid (11 mL) was added bromine (2.97 mL of a 1M 
solution of bromine in acetic acid, 2.97 mmol). After 2 hours. ^HNMR of an aliquot of the 
reaction mixture showed complete reaction. The acetic acid was removed in vacuo, and 
residual acetic acid was removed by azeotroping with methanol. The residue was talcen up in 
DMF (11 mL) and treated with N-acetyl guanldine (0.90 gm, 8.92 mmol). The reaction 
15 mixture was stirred for 3 days at room temperature. LCMS of the reaction mixture indicated 
the starting material was consumed. Ttie reaction mixture was poured into water (150 mL) 
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and the white precipitate was filtered and dried in vacuo. Chromatography (Flash 40, ethyl 
acetate) afforded 262 mg of a light yellow solid. MS (M+1) = 418.2 

To a stirred solution of N-[4-(3-ch!oro-phenyl)-5-(1-cycIopentyl-3-methyl-2-oxo-2,3- 
dihydro-1H-ben2oimida2ol-5-yl)-1H-imlda2ol-2-yl]-acetaniide (prepared as described above, 
102 mg) in methanol:water (1:1, 10 mL) was added concentrated sulfuric acid (ca. 0.5 mL). 
The mixture was heated to reflux for 4 hours, after which the reaction was cooled to room 
temperature and the concentrated in vacuo. The resulting aqueous solution was diluted with 
water and the pH was adjusted to 10 with aqueous ammonium hydroxide. The mixture was 
filtered and the resulting white powder was taken up in 1M HCI in ether and concentrated in 
vacuo to afford 70 mg of the title compound as the HCI salt. MS (M+1) = 408.1 (free base). 

The following compounds were prepared using the procedure described in Example 
142 and 143 above. 
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Structure 



Data MS (M+1) 
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EXAMPLE 
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Data MS (M+1) 




0 

111 " >=° 


380.6 


147 


At 


362.3 


148 


o 

H3C— N J 


320.2 


149 


HJC-N 7 


338.2 



wo 02/072576 



127 



PCT/IB02/00334 
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EXAMPLE 
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DataMS(M+1) 
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EXAMPLE 
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EXAMPLE 
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EXAMPLE 
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DataMS(M+l) 
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194 


H-C r~^y 

1 y 0 


409.2 


195 




390.2 






196 


Li V 


377.2 




0 "'^ 

H,C ^ X-^" 


405.2 



wo 02/072576 



139 



PCT/IB02/00334 
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Example 200 and 201 

3-Methvl-1-phenvl-5-f5-m4olvl-1HHmida2ol-4-vlM.3-dfhvdrO"benzoimidazol>2-on and 
5-(34>en2vl-5"m-tolvt-3H-4m}da2ol-4-vl)-1,3-diethvN1.3-dihvdro-benzoimida2ol"2^ 
5 3-Nitro-4"PhenvlammO"ben20iC acid 

A mixture of 4-chloro-3-nitrobenzoic add (6.70 gm, 23 mmol), aniline (3.17 mL, 35 
mmol), N-methylmorphoIine (3.24 mL, 25 mmol). copper powder (0.1 gm. 1.57 mmol) and 
isoamyl alcohol (200 mL) was heated to reflux with stlmng for 6 days. The mixture was then 
cooled to room temperature and filtered through a pad of celite. The filtrate was concentrated 
10 in vacuo and the residue taken up in ethyl acetate. The organic phase was washed with 3N 
HCI (2 X 1L). The resulting organic phase was Ihen extracted with saturated aqueous sodium 
carbonate solution. The aqueous phase was then washed with diethyl ether, followed by 
ethyl acetate. The aqueous phase was cautiously acidified to pH = 1 with 6N HCI. and the 
resulting precipitate was filtered and dried to afford 2.54 gm of the title compound which was 
1 5 used without further purification. 

2-Oxo-l -phenvl-2-3-dihvdro-1 H-benzo?midazole-5-carboxvllc acid methoxv- 
methvl-amide 

To a stirred solution of 3-amino-4-phenylamino-benzoic acid (prepared from 3-nitro-4- 
phenylamino-benzolc acid as described in the general procedure, 2.04 gm, 8.94 mmol) in 



wo 02/072576 



140 



PCT/IB02/00334 



THF (25 mL) was added carbonyl diimidazole (3.62 gm. 22.34 mmol). After stirring for 1 hour 

at room temperature. N.O-dimethylhydroxyl amine (1.31 gm. 13.41 mmol) was added in one 

portion. Stinring was continued at room temperature for an additional 2 hours after which time 

the reaction was determined to be complete by LC-MS. The THF was removed in vacuo and 

5 the residue was diluted with water and extracted with methylene chloride three times. The 

combined methylene chloride extracts were dried over anhydrous sodium sulfate and 

concentrated In vacuo to afford 2.23 gm of the title compound as a tan solid which was used 

without further purification. 

3-Methvl-1-Phenvl-545-m>tolvl-1H-imida2oM-vn-1.3-dihvdro-benzoimIdazol-2» 

10 one 

5-{Bromo-m-tolyl-acet>^)-3-methyi-1 -phenyl-1 ,3-dihydro-benzoimidazol-2-one 

(prepared from 2-oxo-1-phenyl-2,3-dihydro-1H-benzoimidazole-5-carboxylic acid methoxy- 

methyl-amide as described In the general procedure, 0.26 gm, 0.60 mmol) was added to 5 mL 

of 8% vrater/formamlde and the mixture was heated to 140 °C for 14 hours. The reaction 

15 mixture was then cooled to room temperature and diluted with 20 mL of ammonium hydroxide 

with rapid stining. After stirring for !4 hour, the solid precipitate was filtered and purified by 

column chromatography (0.5% methanol in ethyl acetate) tp afford 75 mg of the title 

compound. MS (M+1) = 381.2 

5-r3-Benzvl-5-m-totvl-3HHmidazoM-vlM.3>diethvl-1.3<lihvdro -benzoimidazol-2> 

20 one 

To a sluny of sodium hydride (254 mg of a 60% dispersion In mineral oil. 6.4 mmd) in 
DMF (79 mL) was added 1.3-diethyl-5-(5-m-tolyl-3H-imldazol-4-yl)-1,3-dihydro- 
benzoimidazol-2-one (prepared as described above, 2.0 gm. 5.8 mmol). The resulting 
mixture was stinred for 15 minutes, then benzyl bromide (0.76 mL, 6.4 mmol) was added all in 

25 one portion. The reaction was stin-ed for an additional 30 minutes, and was then quenched 
with water. The aqueous mixture was extracted with ethyl acetate, and the combined organic 
extracts were dried over anhydrous sodium sulfate and concentrated in vacuo to afford a 
yellow oil. The oil was purified by flash chromatography eluting with ethyl acetate to afford 
540 mg of the title compound as the less polar constituent MS (M+1) = 437.0 

30 The following compounds were prepared using methods analogous to those 

described in Example 200 and 201 above. 
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Example 235. 236 and 237 
1-lsobutvi-3-methvl-5-f5-m-tolvl-2>tr!fluoromethvl-3H-imlda2ol-4-vR-1.3^ 

benzoimidazo!-2-one, 
5-(1 ■lsobutvl»3-methvl"2-oxO'-2,3-dihvdro-1 H>benzoimidazo»-5-vn-4-m"tolvi-1 H> 
5 imida2ole->2-carbon!trile and 

1-ethvi-3-methvt-5-r2"(morpho!ine-4-carbonvl)-5-nri-tolvl-3H-im!da2oM-vn^ 

ben2olmldazoi-2-one. 
Examples 235 and 236 were prepared using the method of Kimoto, H.; Cohen, LA J. 
Org. Chem. 1980, 45, 3831-3835. 
10 5A1 'isobutvU3'meth vt-2-oxo-2.3-dihvdro-1 H-benzoi midazol-5-vlM-m4oi vl-1 H- 

imidazole-2"Carboxvlic acid 

1 -lsobutyl-3-methyl-5«-{5-m-toIyI-2-trlfluoromethyl-3H-imlda20l-4-yl)-1 ,3-dihydro- 
benzoimidazol-2-one (prepared as described previously using the method described for 
example 63 and Lombardino, J. G,; Wiseman, E. H. J. Med. Chem. 1974, 17(11), 1182- 
15 1188, 34 mg, 0.08 mmot) was suspended In 0.5M sodium hydroxide solution (1.27 mL). The 
suspension was stirred for 3 days, after which time the reaction was taken to pH = 2 with 1N 
HCI and concentrated in vacuo. The residue was tal<en up in ethanol and cooled to 0 *^C, at 
which time sodium chloride was filtered off. The ethanol was concentrated in vacuo and the 
residue was purified by LC (Waters Symmetry C8. fonnic acid/acetonitrile/water) to afford 8 
20 mg of the title compound as a white solid. MS (M-i-l ) - 405.1 

5-f 1 -lsobutvr-3-meth vi»2-oxo-2.3'dih vdro-1 H-ben2olmida2ol-5-vn-4-m-toi vl-1 H- 
imidazole>2-carbonltrile 

1 -lsobutyl-3-methyl-5-(5-m-to!yl-2-trifluoromethyl-3HHmida20l-4-yl)-1 ,3-dihydro- 
ben2oimidazoI-2-one (prepared as described previously using the method described for 
25 example 63 and Lombardino, J. G.; Wiseman. E. H. J. Med. Chem. 1974. 17(11), 1182- 
1188. 20 mg, 0.05 mmol) was suspended in 5% aqueous ammonium hydroxide solution (4.7 
mL). The suspension was stirred for 5 days, after which time the reaction was concentrated 
in vacuo. The resulting material was purified by LC (Waters Symmetry C8, acetonitrile/water 
40% to 1 00%) to afford 8 mg of the title compound as a white solid. MS (M-f-l ) = 386.2 
30 1-Ethvl-3'methvl-5-r2-fmorphonne-4-carbonvl)-5-m"tolvl-3H-imida2oi>4-vn«1.3- 
dihvdro-ben2ojmidazoi-2-one 

A mixture of 1-ethyl-3-methyl-5-(5-m-{olyl-2-trifluoromethyl-3H-imida2ol-4-yl)-1 ,3- 
dihydro-ben2oimida2ol-2-one (prepared as described above. 50 mg. 0.13 mmol), N,N- 
dlmethylaminopyridine (48.7 mg, 0.40 mmol). EDCI (38.3 mg. 0.20 mmol) and morpholine 
35 (17.4 mg. 0.20 mmol) was stinred at room temperature in THF (1 .33 mL) at room temperature. 
One drop of DMF was added to ensure solubility. The reaction, mixture was allowed to stir 
overnight The mixture was concentrated in vacuo, taken up in methylene chloride and 
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washed with 10% aqueous citric acid. The organic phase was dried over anhydrous sodium 
sulfate and concentrated in vacuo to afford a reddish-brown solid, which was recrystallized in 
diisopropyl ether to give 19 mg of the title compound. IVfS (M+1 ) = 446.5. 

The following examples were prepared using the methods described for examples 
235. 236, and 237. 



EXAMPLE 



Stnjcture 



Data MS (M+1) 



23B 




429.2 



239 




415.2 



240 




453.1 
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EXAMPLE 


Structure 


Data MS (M+1) 
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244 
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EXAMPLE 


Structure 


Data MS (M+1 ) 
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246 




410.1 


Oil 7 




406.3 


248 
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EXAMPLE 


Structure 


Data MS (M+1) 
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EXAMPLE 


Structure 


Data MS (M+1) 
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254 


CH3 


404.0 
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EXAMPLE 


Structure 


Data MS (M-M) 






434.4 


262 


Ml 


420^ 



Example 263 

i -lsopropvl-3-me th vl>5-(2-pvra2ln>2>vl-5-m4oM>1 H-lmidazoM-vH-l .3-dihvdrD- 
benzoimidazol-2-one 



5 




A stirred mixture of 5-(bromo-m-toIyl-acetyl)-1-jsopropyl-3-methyM,3<lihydro- 
ben2oimidazol-2-one (prepared as described in example 142. 0.5 gm. 1.25 mmol), pyrazine- 
2-carboxamidine hydrochloride (0.395 gm. 2,49 mmol) cesium carbonate (1.22 gm. 3.74 
mmol) and DMF (4.0 mL) was heated to 60 ^'C, After 1 hour, the reaction was detennlned to 
10 be complete by LCMS. The reaction was cooled to room temperature and diluted with water 
(40 mL). After stirring for 1 hour, the crude suspension was filtered and the solids were 
purified by flash chromatography (diethyl ether, followed by ethyl acetate) to afford 40 mg of 
the title compound as a light tan solid. MS (M+1 ) = 425.1 

The following examples were prepared using the method described for example 263. 
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EXAMPLE 


Structure 


Data MS (M+1) 
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CH, 0 
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265 




424.2 


266 




453.2 


267 
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EXAMPLE 


structure 


OataMS(M+1) 
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EXAMPLE 


Structure 


Data MS (M+1) 
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411^ 


273 


^ XI 
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274 
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275 




397.0 
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EXAMPLE 


Structure 


Data MS (M+1) 
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EXAMPLE 


Structure 


Data MS (M+1) 
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EXAMPLE 


Structure 


Data MS (M-f-l) 


288 


\ J 


397.1 


289 


0 


463.2 


290 




477.3 



Example 291 

3>METHYL-1>THIOPHEN>3-YL-5-(5>IVI>TOLYL-3H-IMIDAZ:OL-4>YL)-1.3>PIHYDRO- 
BEN20IMtDAZOL-2-ONE 

5 To a solution of 1-tert-butyl-3-methyl-5-(5-m4olyl-1H-imidazol-4-yl)-1.3-dihydr^ 

benzoimida2ol-2-one (prepared as described previously, 100 mg, 0.277 mmol) in THF (1 mL) 
was added sodium hydride (12 mg of a 60% dispersion in mineral oil» 0.31 mmol). After 5 
minutes, p-toluenesulfonyi chloride (58 mg, 0.31 mmol) was added, and the reaction was 
allowed to stir overnight. The reaction mixtur was diluted with water and extracted with ethyl 
10 acetate. The organic phase was dried over anhydrous sodium sulfate and concentrated In 
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vacuo to afford 140 mg of tolylated imidazole as a 1:1 mixture of regiolsomers whidi was 
taken up in 1 mL of trifluoroacetic acid and treated witti 0.25 mL of methanesuifonic acid. Tlie 
mixture was allowed to stir for 2 hours, then diluted with methylene chloride and cautiously 
neutralized with aqueous sodium bicarbonate solution. The methylene chloride phase was 
5 dried over anhydrous sodium sulfate and concentrated in vacuo to afford 120 of a mixture of 
1-methyl-6-[1-(toluene-4-sulfonyl)-5-m-tolyl-1IH-imidazoI'4-yl]-1,3-dihydro-l)enzoimi 
one and 1-^ethyl-6-[3-(toluene-4-suIfonyl)-5<n-tolyl-3H-lmida2ol-4-yl]-1 ,3«Kiihydr6- 
benzoimidazol-2'one. The following reaction was earned out using a modification of the 
procedure found In Chan, D. M. T.; Monaco. K. L; Wang. R-P.; Winters, M. P. Tetrahedron 

10 LeU 1998, 39, 2933-2936. A mixture of the tosylated imidazoles (100 mg, 0.22 mmol). 3- 
thiopheneboronic acid (55.8 mg, 0.44 mmol), Cu(0Ac)2 (39.6 mg, 0.22 mmol), powdered 
molecular sieves (400 mg), triethylamine (60.8 fiL, 0.44 mmol) in methylene chloride (1 mL) 
was stirred for three days. The mixture was poured on to a celite pad and the pad was eluted 
with ethyl acetate. The ethyl acetate was concentrated in vacuo to afford a tan solid that was 

15 taken up in THF (1 mL) and treated with concentrated aqueous MCI (1 mL). After 2 hours, the 
reaction was diluted with water and washed with diethyl ether. The aqueous phase was 
basified with aqueous ammonium hydroxide, then extracted with methylene chloride (2 X 40 
mL). The methylene chloride was dried over anhydrous sodium sulfate and concentrated in 
vacuo to afford 65 mg of 3-methyH-thiophen-3'yl-5-(5-m-toIyl-3H-imidazol-4-yl)-1,3-dihydro- 

20 benzoimidazoI-2-one. MS(M-t-1)==3872 

The following examples were prepared using the method described for example 291 . 
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Structure 


Data MS (M+1) 
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DalaMS(M+1) 
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EXAMPLE 


Structure 


Data MS (M-t-1) 
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EXAMPLE 


Stmcture 


Data MS (M+1) 
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EXAMPLE 


Structure 


Data MS (M+1) 
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Example 313 

1-(1-»CYCLOPENTYL-3-METHYL-2-OXO-2.3>DIHYDRO-1H-BENZOIMIDAZOL-5> 
YL>-2>M-TOLYL-ETHANE>1 ,2-DIONE 2-OXiME 




5 Sodium ethoxide (9.27 mL of a 21% solution In ethanol, 28.6 mmol) was added to 

ethanol (12 mL) at 0 deg C. After 5 minutes, 1-cyclopentyl-3-methyi-5-m-to)ylacetyl-1,3- 
dihydro-benzolmidazol-2-one (prepared as described in the general procedure, 5 gm, 14.3 
mmol) was added. n-Butyl nitrite (3.34 mL, 28.6 mmol) was then added dropwise over 5 
minutes. When the addition was complete, the flask was covered with a septum and allowed 

10 to stand in the refrigerator ovemight, after which time LCMS of an aliquot showed essentially 
complete reaction. The reaction mixture was diluted with 300 mL of water and allowed to stir 
at room temperature overnight The resulting precipitate was filtered and dried in vacuo. The 
yellow solid was slurried with benzene for 2 hours and filtered to afford 4.0 gm of a pale tan 
solid. The title oxime is formed a ca. 10:1 mixture of isomers. 

15 5'(2-AminO"1 ■hvciroxv>2-m-tolvl-ethvl>-1-cvcloDentvl-3-methvl»1 .3-dihvclro- 

ben2oimidazol-2-one hvdrochloride 

1-(1-Cyclopentyl-3-methyt-2-oxo-2,3-dihydro-1H-benzoimidazol-5-yl>'2-m-tolyl- 
ethane-1,2-dione 2-oxime (5 gm, 13.2 mmol) was dissolved In ethanol (300 mL) in a Parr 
bottle. Concentrated HCI (3.3 mL. 40 mmol) was added, followed by 10% Pd on cart>on 

20 (approximately 0.5 gm). The resulting mixture was placed on a Pan- hydrogenation apparatus 
and hydrogenated at a hydrogen pressure of 40 psi. Hydrogen consumption slowed 
considerably after 3 hours, with the amino ketone being formed initially. Hydrogenation was 
continued overnight, after which time the reaction was determined to be complete. The 
mixture was filtered through a celite plug and the filtrate was concentrated in vacuo to afford a 
' 25 viscous yellow oil, which was triturated/repulped in diethyl ether to afford 4.90 gm of a white 
solid. 

N'r2'f1-CvclODentvl>3-methvt-2-oxo-2.3"dlhvdro-1H-ben2oim!dazol-5-vn-2> 
hvdroxv-lHii-tolvl-ethvlV3-methoxv-DroDionamlde. 

To a stinred solution of 3-methoxypropionic acid (93.5 \iL, 0.99 mmol) in methylene 
30 chloride (6 mL) and DMF (200 /;L) was added oxalyl chloride (86.8 ^iL, 0.99 mmol). The 
resulting clear solution was stirred for 2 hours, then added via canula to a stirred solution of 5- 
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(2-amino-1 -hydroxy-2-m-tolyl-ethyl)-1 -cyclopentyl-3-methyH ,3-dihydro-ben2oimidazol-2-one 
hydrochloride (400 mg, 0.99 mmol) and triethyl amine (306 ^L) in methylene chloride (4 mL). 
After 1 hour, LCIVIS showed complete reaction. Water was added to the reaction mixture and 
the organic phase was separated and washed with brine. The organic phase was dried over 
5 anhydrous sodium sulfate and concentrated in vacuo to afford 433 mg of the amide, which 
was used without further purification. 

N42-(1-Cvclopentvi--3-methvl-2-oxo«-2,3-dlhvdro-1H-benzoiniida2ol-5"Vn-2>oxo-1- 
m4oM-ethvn-3-methoxv-Droplonamlde. 

N-[2-(1-Cydopenty!-^-methyl-2K)xo-2,3-dihydro-14H-ben2oimida2ol-5-yl)-2-hy^ 
10 m-to!yl-ethyl]-3-methoxy-propionamide (433 mg, 0.96 mmoi) was dissolved in methylene 
chloride (9.6 mL) and N-methylmorpholine N-oxide (168.7 mg, 1.44 mmol) was added. After 
stirring for ten minutes, TRAP (20.2 mg. 0.06 mmol) was added. The reaction was stirred for 
1 hour, after which time LCMS and TLC (ethyl acetate) indicated complete reaction. The 
reaction mixture was poured into saturated aqueous sodium bicari[>onate and additional 
* 15 methylene chloride was added. The organic phase was separated and washed with brine, 
followed by aqueous copper sulfete. The organic phase, was then filtered through a plug of 
silica gel, eluting with ethyl acetate. Concentration of the filtrate afforded 294 mg of a white 
solid that was used without further purification. 

1-Cvclopentvi-5-r2-f2-methoxv-ethviV5"m"tolvl-3H-imidazoM-vn-3-methvi-1.3- 
20 dihvdro43enzofmidazol-2«one> 

N-[2-(1 -Cyclopentyl-3-methyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-&-yi)-2-oxo-1 -m- 
tolyl-ethyl]-3-methoxy^ropjonamide (294 mg, 0.65 mmol) was stirred with ammonium 
trifluoroacetate (857 mg, 6.5 mmol) and the mixture was heated to 150 deg C in an oil bath. 
Occasionally, the sides of the flask were rinced down with methanol to insure all reactants 
25 were heated unrfomrily. A TLC (ethyl acetate) of the reaction mixture after 1 hour of heating 
showed complete reaction. The oil bath was removed, and hot water was added to the 
reaction mixture as it cooled. When the mixture reached room temperature, no precipitate 
fomned, so the aqueous mixture was extracted with ethyl acetate (2 X 20 mL). The combined 
organic phase was washed with water and dried over anhydrous sodium sulfate to afford 240 
30 mg of a tan solid. MS (M+1) = 431.3. 

The following examples were prepared using the method described for example 313. 
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Data MS (M-M) 
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Data MS (M+1) 
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Example 330 

1 ■3>D!ETHYL -5-(5-PYraDtN-3-YL-2-M-TOLYL-1 H-PYRROL-3-YLM ,3-D!HYDRQ- 
BEN20IMIDAZOL-2-ONE 

5 2-(1 ,3>dieth vi-2>oxo«2.3-dih vdro-1 H-benzoimlda2ol-5>vi>-4-pvridin-3>vl»1 >m-tolvt- 

butane-1.4-dione. 

To a cooled (0 ^'C) solution of 1,3-diethyl-5-(2-oxo-2-m-tolyl-ethyl)-1,3-dihydro- 
benzoimidazol-2-one (prepared as described previously, SOOmg, 1.55 mmol) in N,N- 
dimethylacetamide (DMA, 2.36 mL) was added NaH (124 mg of a 60% dispersion in mineral 

10 oil, 3.1 mmol). The slurry was stirred for 10 minutes, then a solution of 3- 
(Bromoacetyl)pyridine (310 mg, 1.55 mmol) in DMA (0.470 mL) was added. After 1 hour, the 
reaction was quenched with 3 mL of acetic acid and diluted with water. The aqueous was 
extracted with EtOAc (3x10 mL), the organics combined and washed with water, saturated 
sodium bicarbonate, then again with water. The organics were dried over anhydrous sodium 

15 sulfate and concentrated in vacuo to afford 600 mg of the title compound. 
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1.3-Diethvl-5-f5«Dvridln-3-vt-2>m-tolvl-1H-pviTol-3-vn-1.3>dihvdro-ben2o 

2'One 

A solution of 2-(1,3Hjiethyl-2-oxo-2.3Hdihydro-1H-benzoimida2ol-5-ylH-pyriclln-3-yl-1- 
m-tolyl-butane-1,4-dione (600 mg, 1.13 mmol) and ammonium acetate (871 mg, 11.3 mmol) 
5 in acetic acid (3.77 vnL) was heated at 110 °C for 4 hours. The reaction was then poured over 
a mixture of ice and NH4OH and stirred for 5 minutes. The aqueous mixture was extracted 
with EtOAc (3x10 mL). The organics were combined, washed with brine, dried over sodium 
sulfate, and concentrated in vacuo to give a orange oil. The oil was purified by flash 
chromatography using a gradient of Ei20 to 50% EtOAc/Et^, affording 30 mg of the title 
10 compound. MS(I\4-»>1} = 423^. 

Example 331 

1-(2-Chloro-phenvi)-3"methvi-S-(4-m4olvl-oxa2oi>5-vl)"1.3-dihvdro- 
benzoimidazol*2-one 

A slunry of 1-(2-^hloro-phenyl)-3"methyl-2K)xo-2,3-dihydro-1H-benzoimida26l^ 

16 carbaldehyde (prepared as described previously, 100 mg, 0.35 mmol), t(toluene-4-sulfonyl)- 
nvtolyl-methylj-isonltrile (prepared as described previously, 110 mg, 0,38 mmol) and 
potassium carbonate (53.1 mg, 0.38 mmol) in DMF was heated to 60 overnight. The 
reaction mixture was cooled to room temperature and quenched with water. The resulting 
aqueous solution was extracted with ethyl acetate and the combined organic extracts were 

20 washed with brine, dried over anhydrous sodium sulfate and concentrated in vacuo to afford a ' 
brown oil. Purification by HPLC (30-80% acetonitrile/water gradient) afforded 40 mg of the 
title compound. MS (M+1)=: 416.3 



The following examples were prepared using the method described for example 331. 
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Structure 


Data MS (M+1) 


333 




382.2 



Example 334 

1 "Cvclobutvl"3-meth vl«5«f S-m-toM-l H-Pvra2ot-4-v»-1 .3<lihvdro-benzoimtdazol-2"One 




5 4"Fluoro-3-nrtro-benzoic acid methvl ester 

To a solution of 4-fIuora-3-nitro-ben2oic acid (25 g, 0.135 mol) In dlchloromethane 
(250 ml) at 23°C was added dimethylfomiamide (0.5 ml) followed by dropwise addition of 
oxalyl chloride (15 ml, 0.172 mol). After stirring for 2 hours an aliquot was removed and 
confirmed to be product by NMR. The entire sample was then concentrated under 

10 reduced pressure, diluted with dichloromethane (250 ml) and cooled to O'C. The sample was 
then treated with a solution of triethylamine (37 ml. 0.266 mol) and methyl alcohol (43 ml, 
0.939 mol) In dichloromethane (50 ml) added dropwise over 30 minutes. The reaction was 
allowed to warm to 23°C. After 2 hours the reaction was poured onto aqueous sodium 
bicarbonate and extracted with dichloromethane. The organic layer was dried with sodium 

15 sulfate and concentrated in vacuo to give 26.5 g of 4-fluoro-3-nitro-ben2o!c acid methyl ester 
as a solid. 

4-Cvclobutvlamino-3"nitro-benzoic acid methvl ester 
. To a solution of 4-fluoro-3-nitro-benzolc acid methyl ester (14.51 g, 50.9 mmol) in 
dichloromethane (150 ml) was added cyclpbutylamine (14 ml, 164 mmol) slowly with cooling 
20 on an ice bath. After 2 hours at 23''C the reaction was diluted with water and extracted with 
dichloromethane. The organic layer was dried with sodium sulfate and concentrated in vacuo 
to give 18.95 g of 4-cyclobutylamlno-3-nitro-ben2oic acid methyl ester. 
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3-Amino4-cvclobutvlam!no-benzofc acid methvl ester 

To a solution of 4-cyclobutylam!no-3-nitro-ben20ic acid methyl ester (18.95 g. 56.3 
mmot) in ettiyl alcohol (300 ml) in a Pan* shalcer was added 10% Pd/C ( 0.67 g). The reaction 
was subjected to an atmosphere of hydrogen (50 psi) until the consumption of hydrogen 
5 ceased (2 hours). The reaction mixture was filtered through a pad of Celite® and 
concentrated to give 15.94 g of 3-Amino-4-cydobutylamino-benzoic acid methyl ester as a 
solid. 

1-Cvctobutvl-2«^xQ> 2.3-dlhvdro-1H-ben2oimida2oie-5-carboxvllc acid methvl ester 
To a solution of 3-amino-4-cyclobutylamino-benzoic acid methyl ester {15.94 g, 72.3 
10 mmol) in dichloromethane (250 ml) at 23 C was added phosgene (38.3 ml of a 20% solution 
in toluene) dropwise over 30 minutes. The reaction was allowed to stand for 2 hours then 
was diluted with water and extracted with ethyl acetate. The organic layer was dried with 
sodium, sulfate and concentrated in vacuo to give 17.01 g of 1-cyclobutyl-2-oxo-2,3-dihydro- 
1 l+benzoimida2ole-5-carboxylic add methyl ester. 

15 1-Cvdobutvl>3-methvi-2> oxo-2.3>dihvdro-1H4)enzoimida20le-5-carboxvlic acid methvl 

ester 

To a solution of 1-cydobutyl-2-oxo-2.3-dihydro-1H-benzoimida2ole-5-carboxylic acid 
methyl ester (17.01 g, 69.1 mmol) in methyl sulfoxide (60 ml) was added sodium hydride 
(2.76g as a 60% dispersion in oil, 69 mmol). The reaction mixture was stirred for 30 minutes 

20 prior to the dropwise addition of iodomethane (4.3 ml. 69.1 mmol). The readion was stin-ed 
for 1 hour, was diluted with water and extracted with ethyl acetate. The organic layer was 
dried with sodium sulfate and concentrated in vacuo to give 17.76g of 1-Cyclobutyl-3-methyl- 
2-oxo-2,3-dihydro-1H-ben2oimidazole-5-carboxync add methyl ester. 

1 -Cvclobutvl-5>hydr oxvmethvl-3-methvM .3-dihvdro-benzoimidazol-2>one 

25 To a tetrahydrofuran (150 mL) solution of 1-Cydobutyl-2-oxo-2,3-dihydro-1H- 

benzoimidazole-S-carboxylic acid methyl ester 16.35 g, 62.8 mmol) was added lithium 
borohydride (63 mL, 2.0 M In tetrahydrofuran). The mbcture was heated to 65''C then 
methanol (2.5 mL) was added. The reaction was complete after 0.5 hours and was cooled 
and retracted into ethyl acetate from saturated ammonium chloride. The organic layer was 

30 washed with water and brine, dried over sodium sulfate and concentrated to give 13.79g of 1- 
Cyclobutyl-5-hydroxymethyl-3-methyl-1.3-dihydro-ben2oimidazol-2-one. 

5-Chloromethvi-1 -cvdobutvl-3-meth vl-1 ,3-dih vdro-ben2olmidazol-2-one 
1-Cyclobutyl-5-hydroxymethyl-3-methyl-1 .3-dihydro-benzoimidazol-2-one (1 3.79 g, 
59.4 mmol) was diluted with dichloromethane (300 mL) and triethylamine (12.4 mL). The 

35 reaction was cooled to O^'C and methanesulfonyl chloride (6.9 mL. 89.1 mmd) was added. 
The mixture was stirred for 1 hour at then was diluted with saturated sodium bicarbonate 
and extraced into dichloromethane. The organic layer was dried over sodium sulfate and 
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concentrated. The resulting oil was filtered through silica gel using ethyl acetate containing 
1% triethytamine as eluent to give 11.92g of 5-Chloromethyl-1-cyclobutyl-3-methyl-1»3- 
dihydro-benzoimidazol-2'K)ne. 

1'Cvclobutv!-3-methvl-2-oxO"2.3-dihvdro-m-benzoimida2ol-5-vlVaceton!trile 
5 To a solution of 5-ChIoromethyl-1-cyclobutyl-3-methyH,3-dihydro-benzoimidazol-2- 

one (1 1.92g, 47.5 mmol) In methyl sulfoxide (50 mL) was added sodium cyanide (6.6 g). The 
reaction was heated to 90*^0 for 2 hours then was cooled, diluted with water and extracted 
into ethyl acetate. The organic layer was washed with brine, dried over sodium sulfete and 
concentrated to give (1-Cyclobutyl-3Hnnethyi-2-oxo-2,3-dihydro-1 H-ben2oimidazol-5-yl)- 
10 acetonitrile(11.5g). 

1 -Cvclobutvl-3--methvl-2-oxo-2.3-dihvdrO"1 H-benzoimidazof-S-vi Vacetic acid 

(1 -Cyclobutyl-3-methyl-2-oxo-2,3-dihydro-1 H-ben2oimldazol-5-yl)-acetonitrile (1 1 .5 g) 
was diluted with sulfuric acldnAfater (1:1, 25 mL) and was heated to 110*^0 for. 4 hour then 
cooled and extracted into ethyl acetate, dried over sodium suHate and concentrated to give 
15 1 1 .99 g of (1-Cyclobutyl-3-methyl-2-oxo-2,3-dihydro-1 H-benzoimidazol-5-yl>-acetic acid. 

2-(3-Cvclobutvl-1'methvl-2'^xo-2,3Kiihvdro-1H-ben20imida2ol*5-vlVN-methoxv4sl- 
methvl-acetamide 

(1 -Cyclobutyl-3-methyl-2-oxo-2.3-dihydro-1 H-benzoimidazol-5-yl)-acetic acid (1 1 .99 
g) was diluted with dichloromethane (200 mL) and was treated with carbonyl diimidazole (7.5 

20 g). After 0.5 hour the mixture was treated with A/,0-dimethylhydroxylamine hydrochloride (4.4 
g) and was stirred at 23*^0 for 18 hours. The mixture was then diluted with saturated sodium 
bicartK)nate and extracted bto dichloromethane. The organic layer vms dried over sodium 
sulfate and concentrated to give 7.21 g of 2-(3-CyclobutyH-methyl-2-oxo-2,3-dihydro-1H- 
benzoimidazol-5-yl)-N-methoxy-N-methyl-acetamide. 

25 3-Cvclobutvt-1 'methvt-5-(2'OXO-2>m-toivt-ethv^ V1 .3-dihvdrO'benzoimtdazol-2-one 

To a tetrahydrofuran (40 mL) solution of Cyc!obutyl-1-methyl-2-oxo-2,3-dihydro-1H- 
ben2oimldazol-5-yt)-N-methoxy-N-methyl-acetamide (2.83 g, 9.3 mmol) at -78**C was added 
3-methylphenyl magnesium bromide (11.2 mL. 1M in tetrahydrofuran). The mixture was 
allowed to warm to 23°C, was diluted with saturated ammonium chloride and extracted into 

30 ethyl acetate. The organic layer was dried with sodium sulfate and concentrated. 
Subsequent chromatography on silica gel gave 3-Cyclobutyl-1-methyl-5-(2-oxo-2-m-tolyl- 
ethyl)-1,3-dihydro-benzoimidazol-2-one (1 .38 g). 

1 -Cvclobutvi"3-methvl"5-(3-m-tolvi«1 H-DvrazoM>vl>-1 .3-dlhvdro-benzoimidazol-2-one 
To a flask containing 3-CyclobutyM-methyt-5-(2-oxo-2-m-tolyl-ethyl)-1,3-dihydro- 

35 benzoimjdazol-2-one (0.469 g, 1.4 mmol) was added dlmethylfonmamide-dimethyl acetal (3 
mL). The mixture was heated to SO^'C for 3 hours. After cooling, the reaction mixture was 
concentrated then diluted with ethanol (5 mL) and hydrazine (0.5 mL) and allowed to stand for 
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3 hours. Upon concentraiion of this mixture 1-Cyclobutyl-3Hmethyl-5-(3-m-tolyl-1H-pyrazoM- 
yl)-1,3-dihydro-benzoimiclazol-2-one (400 mg) was obtained. 

Example 335 

1*Cvclobutvi>545«{3-d{methvlamino-propvlamlno>-3HfTi>to!vi>1H-pvrazoM-vn-3-methvU 
5 l,3-dihvdro4>enzoimidazol-2-one 



H3C, ,CH3 




A pyridine (2 mL) solution of 3-Cyc!obutyl-1-methyl-5-(2-oxo-2-m-tolyl-ethyl)-1,3- 
dihydro-benzoimidazol-2K)ne (220.7 mg, 0.66 mmol) was treated with sodium hydride (37,5 
mg, 60% oil dispersion). After 0.5 hours (3-lsothiocyanato-propyl)-dimethyl-amine (2 

10 equivalents) was added. After 1 hour the reaction was diluted with water and ethyl acetate 
and extracted into ethyl acetate. The organic layer was dried with sodium sulfate and 
concentrated. The residue was diluted with ethanol (2 mL) and hydrazine (0.5 mL) and 
allowed to stand for 18 hours at 23**C. The mixture was extracted with ethyl acetate and 
water, dried over sodium sulfate and concentrated. Preparative thin layer chromatography 

1 5 followed by the addition of hydrochloric add in ether and concentrate km gave 1-CycIobutyl-5- 
[5-(3-dimethylamino-propylamlno)-3-m-tolyl-1 H-pyrazol-4-yl]-3-methyH ,3-dihydro- 
benzoimidazol-2-one (50.1 mg) as the hydrochloride salt. 
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Example 336 

S-rs-Amino-l -f 2>hvdroxv-eth vH>3-m-tolvl-1 H-p vrazoM-vIM -cvclobutvl-3-methvl-1 ,3- 

dihvdro-bergoimida2ol"2"One 




5 2-(1-CvctobuM-3-methvl-2-oxo-2.3-dihvdro-1H-4>en20i'mfdazo^^^ 
proplonitriie 

Sodium metal (1^ g) was diluted with ethanol (12 mL). After dissolution (1- 
Cyclobutyl-^methyl-2K)Xo-2,3-diliydro-1H-ben2oimjda20l-5-yl)-acetonltr!le (2.0 g, 8^9 mmol) 
was added followed by ethyl 3-me^yl benzoate (2.0 mL). The reaction was heated to 75*^0 

10 for 2.5 hours then coofed and extracted into ethyl acetate from saturated sodium bicarbonate. 
Chromatography on silica gel gave the desired 2-(1-<:yclobutyl-3-methyl-2-oxo-2,3-dihydro- 
1H-ben2oimidazol-5-yl)-3-oxo-3-m-tolyl-propionltrile. 

S-rS-Amino-l '(2-hvdroxv-ethvlV-3-m>tolvi«1 H~pvra2ol-4>vlM-cvclobutvl-3-methvi-1 .3- 
dihvdro-benzoimidazol-2-one 

1 5 2-(1-Cyclobutyl-3-methyl-2-oxo-2,3-dfhydro-1 H-benzolmidazoi-5-yt)-3-oxo-3-m-toly(- 

propionitrile (66.5 mg, 0.19 mmol) was diluted with 2-propanol (0.4 mL) and acetic add (0.8 
mL). Hydroxyethyl hydrazine was then added (0.1 mL) and the mixture was heated to 70**C 
for 8 hours. The reaction was cooled, poured onto saturated sodium bicarbonate and 
extracted with ethyl acetate. The organic layer was dried with sodium sulfate and 

20 concentrated. Preparative thin layer chromatography gave 5-[5-Amino-1-(2-hydroxy-ethyI)-3- 
m-tolyl-l H-pyra20l-4-yI]-1-cyclobutyl-3-methyI-1 ,3-dihydro-benzoimidazol-2-one (27.6 mg). 

Example 337 

1 ,3-Dimeth vl-5"(3-methvl-5-m-totvM H-pvrazol-4-vl\*1 ,3-dlhvdro-ben2oimidazol*2«one 
1 .3-Diethvl-2-oxO'2.3-dihvdro-1 H-benzoimidazole-5-carbaldehvde 
25 To a dichloromethane (50 mL) solution of oxalyl chloride (1.47 mL, 16.8 mmol) at - 

78*'C was added methyl sulfoxide (1.47 mL, 20.5 mmol). After 15 minutes 1-Cyclobutyl-5- 
hydroxymethyl-3-methyl-1,3-dihydro-benzolmldazol-2-one (2.21 g, 10.0 mmol, in 20 mL 
dichloromethane) was added. Aft r 20 minutes triethylamine (4.26 mL, 20.6 mmol) was 
added and the reaction was allowed to warm to 23^*0. Upon dilution with saturated sodium 
30 bicarbonate and dichloromethane the product was extracted into dichloromethane. The 
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organic layer was dned over sodium sulfate and concentrated to give 1,3-Diethyl-2-oxa-2,3- 
dihydro-IH-benzoimidazole-S-carbaldehyde (2.17 g). 

1 .3-Dimethvi-5-(2'nitro-propenvl V1 .3-dlhvdro-ben2oimida2oi-2-one 
1 ,3-Dimethyl"2-oxo-2,3-dihydro-1 H-benzoimidazole-S-carbaldehyde (2.48 g, 1 3.1 
5 mmol, obtained using the' same procedure used for 1,3-Diethyi*2-oxo-2,3-dihydro-1H- 
benzoimidazole-5-carbaldehyde) in n-butanol (25 mL) was treated with O-alanine (298.0 mg) 
and nitroethane (1.85 mL). The mixture was heated to 115*^0 for 4 hours, more nitroethane 
(0.5 mL) was added and the heating was continued for 2 hours. The reaction was allowed to 
cool, was filtered and washed with ether then dried to give 1.3-Dlmethyl-5-(2-nltro-propenyl)- 
10 1 ,3-dihydro-ben2oimidazol-2-one (2.229 g). 

1 ,3-Dimethvl-5-f2-oxo-propviV1 .3-dfhvdrO'benzoimidazol-2-one 
1 ,3-Dimethyl-5-(2-nitro-propenyl)-1 ,3-dihydro-benzoimida2ol-2-one (2.23 g) vyas 
dissolved In methanol (15 mL) and water (40 mL) and treated sequentially with Iron (1.67 g) 
and iron trichloride hexahydrate (174.3 mg). After heating to 75''C concentrated hydrochloric 
15 acid (8mL) was added in portions over 0.5 hours. The mixture was stirred at 75''C for 2.5 
hours, cooled, treated with saturated sodium bicarbonate and extracted into ethyl acetate. 
The organic layer was dried over sodium sulfate, and concentrated to give 1 ,3-Dimethyl-5-(2- 
oxo-propyl)-1,3-dihydro-benzoimidazo^2-one (1 .465 g). 

5-(1-Acetvl>2-m-toivl-vinvl)-1.3-dimethyl-1 .3'dihvdro-ben2oimidazol-2-one 
20 1,3-Dimethyl-5-(2-oxo-propyl)-1 ,3"dihydro-ben2oimidazol-2-one was diluted with 

toluene (30 mL) and treated with 3-methylbenzaldehyde (0.82 mL) and piperidine (0.3 mL). 
The mixture was placed In an oil bath set to a temperature of 145**C and the flask was fitted 
with a pressure equalizing funnel containing 4 A molecular sieves and equipped with a 
condensor. After 18 hours the mixture was allowed to cool and was concentrated. 
25 Chromatography on silica gel afforded 5-(1-Acetyl-2-m-tolyl-vinyl)-1,3-dimethyl-1,3-dihydro- 
benzoimidazol"2-one (1 .077 g). 

1 ,3-Dimethvl-5-(3-methvl-5"m"tolvM H-pyrazoM-vl VI .3-dihvdrO"benzoimida2ol-2-one 
5-(1-Acetyl-2-m-tolyl-vinyl>-1,3-dimethyl-1,3-dihydro-ben2oimidazol-2-one (1.07 g) in 
acetic acid (5 mL) was treated with p-toluenesulfonhydrazide (0.685 g). The reaction mixture 
30 was heated to 115^*0 for 5 hours. Additional p-toluenesulfonhydrazide (0.601 g) was added 
and the reaction was heated for an additional 4 hours. The mixture was then allowed to cool, 
was poured onto saturated sodium bicarbonate and extracted into ethyl acetate. 
Chromatography on silica gel afforded 1,3-Dimethyl-5-(3-methyl-5-m-tolyl-1H-pyrazol-4-yl)- 
1,3-dihydro-benzoimida2ol-2-o.ne (0.263 g). 
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Example 338 

2-r4-(1 .3-Diethvl-2-oxO"2.3>dihvdro-1 H-benzoimidazol-S-vn-S-m-tolvl-pyrazol-l -vll-N^ 

ethvl-acetamide 

r4-(1.3-Diethvl-2-oxo>2.3KJihvdrch1H-ben2oimida2ol-5-viV3-m>toM-pv^^ 
5 acetic acid tert-butvl ester 

1,3-Dlethyl-5-(3-m-tolyl-1H-pyra2oI-4-yl)-1,3-dihydro-benzoimida2ol^^ (310 mg, 
0.896 mmol) was diluted with dioxane (4 mL) and treated with sodium hydride (61.4 mg, 60% 
oil dispersion). After stirring at 23°C for 0.5 liour t-butyt bromoacetate (0.25 mL) was added 
and the mixture was allowed to stir for 1 hour then was poured onto saturated sodium 
10 bicarbonate and extracted with ethyl acetate. The organic layer was dried with sodium sulfate 
and concentrated. Silica gel chromatography gave [4-(1,3-Diethyl-2-oxo-2,3-dihydro-1H- 
benzoimidazol-5-yl)-3-m-toIyI-pyrazQM-yl]-acetlc add tert-butyl ester (0.122 g) and I4-(1,3- 
Diethyl-2-«xo-2,3HJihydro-1H-benzoimidazol-5-yl)-5-m-tolyl-pyra acid tert-butyl 

ester (0.135 g). 

15 F4-(1 .3-D1ettiv!-2-oxo-2.3-dihvdro-1 H-benzoimidazoK&-vlV3-m-tolvl-pvrazol-1 -vlT- 

acetic acid 

[4-{1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-ben2oimidazol-5-yl)-3-m-tolyI-pyrazol-1 -yl]- 
acetic, acid tert-butyl ester (0.122 g) was diluted with dichloromethane (ImL) and 
trifluoroacetic add (0.5 mL). Upon stirring for 18 hours at 23''C the mixture was concentrated 
20 to give [4-(1,3-Dieth>)-2-oxo-2,3Kilhydro-1H-benzoimidazol-5-yl)-3Hnri4oIy^ 
acid (0.107 g). 

2-r4-f 1 .3»Diethvl-2-oxo-2.3-dihvdro-1 H-benzolmldazol-5-vlV3-m-tolvl-Pvrazol-1-vn-N-' 
ethvl-acetamide 

To a dichloromethane (2 mL) solution of [4-(1,3-Diethyl-2-oxo-2,3-dihydro-1H- 
25 benzoimidazol-5-yi)-3-m-tolyl-pyrazol-1-yl)-acetic acid (0.106 g) was* added 
carbonyldiimidazole (0.055g). After stining at 23**C for 0.5 hours ethyl amine (0.2 mL, 2M in 
tetrahydrofuran) was added. The reaction was stirred at 23**C for an additional hour then was 
concentrated. Preparative thin layer chromatography gave 2-[4-(1,3-Diethyl*2-oxo-2,3- 
dlhydro-1H-benzoimidazGl-5-yl)-3-m-toIyl-pyra2oI-1-yl]-N-ethyl-acetamide (0.075 g). 
30 Example 339 

1.3-Dlethvl-5-f1'r2"f2-methoxv-ethvlamlno^-ethvn>3-m-tolvl-1H-pvra2ol-4-vll-1.3-dihvdrO" 

benzoimidazof-2-one 
r4-(1 .3-Diethvl-2-oxo-2.3-dihvdro-1 H-benzoimidazol-S-vt V3-m-tol vl-ovrazol-l -vll- 
acetaldehvde 

35 5-(1 -Allyl-3-m-tolyl-1 H-pyrazol-4-yI)-1 ,3-diethyl-1 ,3-dihydro-benzoimidazoI-2-one 

(obtained In the using the same procedure as utilized for the preparation of [4-(1,3-Diethyl-2- 
oxo-2,3-dihydro-1 H-benzoimidazol-5-yl)-5-m-tolyl-pyrazol-1 -yl]-acetic acid tert-butyl ester 



wo 02/072576 



186 



PCT/IB02/00334 



(0.135 g), substituting allyl iodide for t-butyl bromoacetate) (0.107 g) was diluted with t-butanol 
(3mL). To this solution was added water (3 mL). sodium periodate (0.120 g) and catalytic 
osmium tetroxide (0.1 mL, 2.5 % solution in t-butanol). The mixture was stin-ed at 23''C for 2 
hours then was diluted with ethylacetate and saturated sodium bicarbonate and extracted. 
5 The organic layer was dried over sodium sulfate and concentrated. Subsequent 
chromatography on silica gel gave [4-(1,3-Diethyl-2-oxo-2,3-dihydro-1H-ben2oimida20l-5-yl)- 
3-m-to1yt-pyrazol-1-yq-acetaldehyde (0.06 g). 

1.3-Diethvl-54 142*f2-methoxv-ethv!amino)-e thvn-3Hrn-tolvl-1H-Dvra20l^^ 
dihvdro-ben2ormtdazol-2-one 

10 To a benzene (3 mL) solution of [4-(1,3-Diethyl-2-oxo-2,3-dihydro-1H-'ben2oimida2ol- 

5-yl)-3-m-tolyl-pyra2oM-yll-acetaldehyde (0.034 g) was added methoxyethylamine (0.03 mL) 
and 4 A molecular sieves. The reaction was allowed to stand at 23°C for 1 hour then was 
filtered and concentrated. The resulting oil was diluted with methanol (2 mL), 4 A molecular 
sieves were added and the mixture was treated with sodium cyanoborohydride (0.02 g). Alter 

15 stirring for 18 hours the mixture was poured onto ethyl acetate/saturated sodium bicarbonate 
and extracted. The organic layer was dried over sodium sulfate and concentrated- 
Preparative thin layer chromatography gave 1,3-Diethyl-5-{1-[2-(2-methoxy-ethylamino)- 
ethyl]-3-m-tolyl-1H-pyra20l-4-yl}-1,3-dihydro-benzoimida2ol-2-one (0.014 g). Subsequent 
treatment with 1M hydrochloric acid in ether gave the hydrochloride salt. 

20 Example 340 

1.3-Diethvl-5"f1"(3-ethvlamino-24ivdroxv-propvn^-m«tolvMH'-Dvra2ol-4-vn-1,3-dlhvdrO" 

benzoimfda2ol-2-one 
1 ,3-Diethyi-5-(1 -oxiranylmethyl-3-m-tolyl-1 H-pyra2ol-4-yl)-1 ,3-dihydro-ben2oimidazol- 
2-one (obtained using a method similar to that for [4-(1.3-Diethyl-2-oxo-2.3-dihydro-1H- 

25 benzoimida2ol-5-yl)-3-iTi-tolyl-pyra2ol-1-yI]-acetaldehyde, substituting epibromohydrin for allyl 
Iodide) (0.016 g) was diluted with diethylamirie (0.3 mL, as a 70% solution in water) and 
stirred at 23**C for 0.5 hours. Azeotropic removal of the water with toluene gave 1 ,3-Diethyl-5- 
[1 -(3-ethylamino-2-hydroxy-propyl>-3-m-tolyH H-pyrazol-4-yl]-1 ,3-dlhydro-benzoimidazol-2- 
one. 

30 Example 341 

5"(5-Amino>3-m«tolvi-isoxazoM-vn*1 ,3'diethvM.3<lihvdro-benzolmldazol'>2-one 
To a pyridine {1.5mL) solution of 2-(1,3-Diethyl-2-oxo-2,3-dihydro-1H-benzoimidazol- 
5-yl)-3-oxo-3-m-tolyl-propionitrile (0.113 g) at 23X was added hydroxylamine hydrochloride 
(0.071 g). The reaction was heated to 30'*C for 1 hour then to 55*C for 3 hours, cooled and 
35 extracted into ethyl acetate from 10 % citric acid. The organic layer was dried over sodium 
sulfate and concentrated. The resulting powder was triturated with methanol and filtered to 
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give 5-(5-Amino-3-m-tolyl-isoxa20l-4-yl)-1 ,3-diethyl-1 ,3-dihydro-ben2oimidazol-2-one (0.085 

g). 

Example 342 

1 ,3-Dimethyl-5-(5-methyl-3-phenyl-1 H-pyrazol-4-yl)-1 ,3-dihydro-benzoimida2ol-2-'One 
5 is prepared according to the procedures outlined in Example 337. 1,3-Dimethyl-5-(5-methyl- 
3-phenyl-1H-pyrazol-4-ylH»3-dihydro-benzoimida2ol-2-one {70.9 mg) is diluted with 
dichloromethane and is treated with triethylamine (0.1 mL) and acetyl chloride (0.05 mL). The 
mixture is allowed to stir for 20 minutes then is diluted with saturated sodium bicarbonate and 
extracted into dichloromethane. The organic layer is dried over sodium sulfate and 
10 concentrated to give 8 mg 5-(1-Acetyl-5-methyl-3-m-tolyl-1H-pyrazol-4-yl)-1.3-dimethyl-1.3- 
dihydro4>enzoimidazol-2-one. 

Example 343 

5-p-(1-Benzyl-piperidin-4-yl)-3-nfv-tolyl-1 H-pyrazoM-yl]-1 ,3-diethyl-1 ,3-dihydro- 
benzoimidazol-2-one Is prepared according to the procedures descril>ed in Example 334. 5- 

15 [2-(1 -Benzyl-piperidih-4-yl)-3-m-tolyH H-pyrazol-4-yl]-1 ,3-diethyt-1 ,3-dihydro-ben2oimidazol- 
2-one (180 mg) is diluted with ethanol (5 mL) and acetic add (5 drops). The mixture is then 
treated with 5%Pd/C and shaken under an atmosphere of hydrogen for 8 hours. The mixture 
is then filtered and concentrated to give 1,3-Diethyl-5-(2-piperidin-4-yl-3-m-tolyl-1H-pyrazol-4- 
yl>-1 ,3-dihydro-benzoimida2ol-2-one. 

20 Example 344 

[4-(1 ,3-Diethyl-2-oxo-2,3-dihydro-1 H-ben20imida20l-5-yl)-5-m-tolyl-pyrazoM-yi]- 
acetic acid ethyl ester is prepared according to the procedures outlined in Example 334. [4- 
(1 ,3-Diethyl-2-oxo-2,3-dihydr(>-1 H-benzoimldazol-5-yl)-5-m-tolyl-pyrazol-1 -yl]-acetic acid ethyl 
ester (388 mg) is diluted with tetrahydrofuran (3 mL) and methanol (4 mL). Lithium 

25 borohydride (39 mg) is added and the mixture is stirred at 23°C for 20 hours. The reaction 
mixture is diluted with saturated ammonium chloride and extracted with ethyl acetate. The 
organic layer is dried with sodium sulfate and concentrated. Chromatography on siica gel 
gave 3-Diethyl-5-[1-(2-hydroxy-ethyl)-5-m-tolyl-1 H-pyra2ol-4-yI]-1 ,3-dihydro-benzoimidazol-2- 
one. 3-Diethyl-5-[1 -(2-hydroxy-ethyl)-5-m-tolyl-1 H-pyra20l-4-yI]-1 ,3-dihydro-ben2oimidazol-2- 

30 one (86,5 mg) is diluted with pyridine; ( 1mL) cooled to 0^*0, and treated with methanesulfonyl 
chloride (0.02 mL). The reaction mixture is allowed to stir for 20 hours then is treated with 
water and extracted with dichloromethane. The organic layer is dried with sodium sulfate and 
concentrated to give Methanesulfonic acid 2-[4-(1,3-diethyl-2-oxo-2,3<lihydro-1H- 
benzoimidazol-5-yl)-5-m-tolyl-pyrazol-1-yl]-ethyl ester. Methanesulfonic acid 2-[4-(1,3-diethyl- 

35 2-oxo-2.3-dihydro-1H-benzoimidazol-5-yl>.5-m-tolyl-pyrazol-1-yl]-ethyl ester (104 mg) is 
diluted with morpholine (0.15 mL) and methanol (0.9 mL). The reaction is heated to SS'C for 
5 hours then allowed to stand at 23''C for 20 hours. The reaction mixture is diluted with 



wo 02/072576 



188 



PCT/IB02/00334 



saturated sodium bacarbonate and extracted with ethyl acetate. Chromatography on silica 
gel gave 1 ,3-Diethyl-5-[1-(2-morpholin-4-yl-ethyl)-5-m-tolyl-1 H-pyrazol-4-yl]-1 ,3-dihydro- 
benzoimidazol-2-one. 

EXAMPLE 345 

5 [4-(1 .3-Diethyl-2-oxo-2,3-dihydro-1 H-ben20lmldazol-6-yl)-3-m-tolyl-pyra20l-1 -ylj- 

acetaldehyde is prepared according to the procedures described in Example 339. [4-(1,3- 
DiethyI-2«^xo-2,3KJihydro-1H-ben2oimida2d-5-yl)'^m-tolyIi)yrazol-1-yn-ace (0.03 
g) is diluted with methanol (0.5 mL) and Is treated with sodium borohydride (0.005 g). The 
reaction is held at 23**C for 20 hours. The product is purified on silica gel to give 1,3-Diethyl- 

1 0 5-[1 -(2-hydroxy-ethyl)-3-m-tolyl-1 H-pyra20l-4-yl]-1 ,3-dihydro-benzoimidazol-2-one. 

EXAMPLE 346 

[5-Amino4-(1 ,3-diethyl-2-oxo-2.3-dihydro-1 H-benzolralda20l-5-yl)-3-m-tolyl-pyra2oM- 
yt]-acetic acid tert-butyt ester is prepared according to Example 338. [5-Amino-4-(1,3-dlethyl- 
2-oxo-2,3-dihydro-1H-benzoimidazol-5-yl)-3Hfn4olyl-pyra2oM-y^^ acid tert-butyl ester 

15 (0.06 g) is diluted with 50% trifluoroacetic acid is chlorofomn and stirred for 5 hours. The 
reaction is concentrated then treated sequentially with chloroform (2 mL) 1- 
hydroxybenzotriazole hydrate (0.026 g), diisopropylethyiamine (0.06 mL) and 1-[3- 
(dimethy!amino)propyl]-3-ethylcarbodiimide hydrochloride (0.036 g). The mixture is allowed 
to stir for 20 hours, is diluted with saturated sodium bicarbonate and extracted with ethyl 

20 acetate. After concentration the product is purified on silica gel to give 1 .3-Diethyl-5-(2-oxo-6- 
m-tolyl-2,3-dihydro-1 H-imidazo[1 ,2-blpyra2ol-7-yl)-1 ,3-dlhydro-benzoimida2ol-2"One. 

EXAMPLE 347 

5-(5-Amlno-1-methyl-3-phenyl-1 H-pyra2ol-4-yl)-1 -cyclobutyl-3-methyi-1 ,3-dihydro- 
benzoimidazol-2-one is prepared according to the methods described In Example 336. 5-(5- 

25 Amino-1 -methyl-3-phenyl-1 H-pyra2ol-4-yl>-1-cycIobutyl-3-methyl-1 ,3-dihydro-benzoimidazol- 
2-one (0.05 g) is diluted with chlorofomi (0.5 mL) and 1$ treated with triethyl amine (0.04 mL) 
and acetyl chloride (0.02 mL). The reaction Is allowed to stir for 1 hour then is diluted with 
saturated sodium bicarbonate and extracted with ethyl acetate. After concentration of the 
organic layer the product is purified by silica gel chromatography to give N-[4-(1-Cyclobutyl-3- 

30 methyl-2-oxo-2.3-dihydro-1H-benzoimida2ol-5-yl)-2-methyl-5-phenyl-2H-pyra2ol-3-yl]- 

acetamide. Similar reaction conditions utilizing the appropriate Jsocyanate, chloroformate or 
sulfonyl halide can be used to prepare ureas, carbamates and sulfonamides. 

The compounds of Example 348-628, were prepared according to one or more of the 
methods of Examples 334-347. Specific Examples methods used to prepare final products 

35 are identrfed in the IVlethod column in the Table below, although one skilled in the art will 
appreciate that certain products were prepared by the conv rsion of other final products. 
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TABLE 12 



EXAMPLE 


MOLSTRUCTURE 




Method 


346 




319 
(M+1) 


337 


349 




333.1 
(M+1) 


337 


350 




337.1 
(M+1) 


337 


351 




347.2 
(M+1) 


337 



wo 02/072576 



190 



PCT/IB02/00334 



EXAMPLE 


MOLSTRUCTURE 




Method 


352 




361.2 
(M+1) 


337 


353 


CH3 


362^ 
(M+1) 


336 


354 


H,C 


375.1 
(M+1) 


342 


355 




437.4 
(M+1) 


342 
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EXAMPLE 


MOLSTRUCTURE 




Method 


356 


o 




342 


357 


0=< 
P 


447.4 
(M+1)" 


338 


358 




447.3 
(M+1) 


338 


359 


^^^^^^ 

H3C M-kI 

CH3 


347.3 
(M+1) 


339 
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EXAMPLE 


MOLSTRUCTURE 




Method 


360 


OH 


391.1 
(M+1) 


338 


361 




391.1 
(M+1) 


338 


362 


. V 




334 


363 


\/ 


520.1 
(M+1) 


334 
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EXAMPLE 


MOLSTRUCTURE 




Method 


oD4 


CH, 


(M+1) 


000 


365 




383.0 
(M+1) 


337 


366 


H,C P"» 


383.0 
(M+1) 


337 


3o7 




399.0 
(M+1) 


337 
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EXAMPLE 


MOLSTRUCTURE 




Method 


368 




365.3 
(M+1) 


337 


369 




361,1 
(M+1) 


339 


370 




430.2 
(M+1) 


343 


371 


X 


347.3 
(M+1) 


334 
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EXAMPLE 


MOLSTRUCTURE 




Method 


372 




424.4 
(M+1) 


334 


373 


o 


305.2 


334 




(M+1) 


























374 




376.2 
(M+1) 


335 


375 




333.3 
(M+1) 


334- 


376 


c 


376.1 


335 




(M+1) 
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EXAMPLE 


MOLSTRUCTURE 




Method 


377 




406.3 
(M+1) 


335 


378 




478 
{M+1) 


334 


379 




430.1 
(M+1) 


335 


380 




388 
(M+1) 


343 


381 




461.3 
(M+1) 


335 
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EXAMPLE 


Mm CTRI IPTI IDC 




Method 


382 


X 

H,C-N^N-CH, 


410.2 


335 * 




{M+1) 




















383 


Q 


432.1 


338 




(M+1) 












384 




460.3 
(M+1) 


344 


385 




452.0 
(M+1) 


335 
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EXAMPLE 


MOLSTRUCTURE 




Method 


386 




461.3 
(M+1) 


338 
























387 






338 
















388 






338 








389 


CH, 


433^ 
(M+1) 


338 


390 


vr 


377.3 
(M+1) 


338 



wo 02/072576 



199 



PCT/IB02/00334 



EXAMPLE 


MOLSTRUCTURE 




Method 


391 


H,C 


387^ 
(M+1) 


339 


392 




474.2 
(M+1) 


338 


393 


,5 ON 


462.3 
(M+1) 


338 . 


394 




487.4 
(M+1) 


338 


395 




446.1 
(M+l) 


338 
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EXAMPLE 


MOLSTRUCTURE 




Method 




\_} 


573.3 

(M+1) 


338 


397 


\ 


489.1 
(M+1) 


338 


398 


V-s/ ^ 


404.2 
(M+1) 


338 


399 




404.2 
(M+1) 


338 
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EXAMPLE 


MOLSTRUCTURE 




Method 


400 




515.3 
(M+1) 


338 


401 






338 


402 




475.3 
{M+1) 


338 


403 




461.2 
(M+1) 


338 


404 




448.2 
(M+1) 


339 
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EXAMPLE 


MOLSTRUCTURE 




Method 


405 




563.2 
(M+1) 


338 


406 




459.1 
(M+1) 


338 


407 




549.2 
(M+1) 


338 


408 


H,C O^N^^^)^"* 


473.3 
(M+1) 


338 
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EXAMPLE 


MOLSTRUCTURE 




Method 


409 




373.2 
(M+1) 


339 


410 


o 


446.1 
(M+1) 


339 


411 


6 


459.3 
(M+1) 


338 


412 


o 


460.3 
(M+1) 


339 
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EXAMPLE 


MOLSTRUCTURE 




Method 


413 


/ o 

VcM, 


418.3 
(M+1) 


339 


414 


C/ 
o 


444.3 
(M+1) 


339 


415 




391.2 
(M+1) 


345 








416 




447.2 
(M+1) 


338 
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EXAMPLE 


MOLSTRUCTURE 




MetnoG 


417 


\} 


501.1 
(M+1) 


338 


418 




501.2 
(M+1) 


338 


419 


H,C^ — ^ 


515.2 
(M+1) 


338 


420 


^ O 
.N-f ^CH, 


474.2 
(M+1) 


339 
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EXAMPLE 


MOLSTRUCTURE 




Method 1 


421 


H 


488.3 
(M+l) 


339 


422 


CH3 


396.2 
(M-1) 


336 
. 


423 


H3C— n^Jl 


375.2 
(M+1) 


340 
























424 


|l J HO 
CH, 




340 
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EXAMPLE 


MOLSTRUCTURE 




Method 


428 




476.3 
(M+1) 


340 


429 


CH. 


4Z 1 .1 






(M+1) 






"-'^ a-,/ 








HO—/ 

) 








HO 






430 




473.3 


335 




(M+1) 












431 




459.3 


335 




(M+1) 






H,C \\ / \— 








H,C 
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EXAMPLE 


MOLSTRUCTURE 




Method 


432 




478.1 
(M+1) 


335 


433 


Q p 


373.1 
(M+1) 


334 


434 


H,C 


501.2 
(M+1) 


335 


435 


O 


535.2 
(M-1) 


338 
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EXAMPLE 


MOLSTRUCTURE 




Method 


436 


NR. 


454.2 
(M-1) 


340 


437 




387.2 
(M+1) 


334 


438 


H3C 


388,1 
(M+1) 


336 


439 


h4 o"^"" 


445.1 
(M+1) 


338 



wo 02/072576 



211 



PCT/IB02/00334 



EXAMPLE 


MOLSTRUCTURE 




Method 


440 






338 


441 


CH, 


487.1 
(M+1) 


335 


442 


H3CHQ 


515.3 
(M+1) 


338 


443 




473.2 
(M+1) 


335 


444 




402.2 
(M+1) 


335+ 
346 
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EXAMPLE 


MOLSTRUCTURE J 




MethcxI 1 


445 


H.Q « PH. 

o 1 


507.3 
(M-1) 


338 


446 


Hp \_J CH. 

- p 

a 


446.2 
{M+1) 


338 


447 


Mr 9 

\_/ 


1 333.3 
(M+l) 


334 


448 




359.2 
(M+1) 


334 
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EXAMPLE 


MOLSTRUCTURE 1 


Method 


449 




429.2 
(M+1) 


340. 


450 


,CH. -^VCH, 


459.2 
(M+1) 


335 


451 




446.2 
(M+1) 




452 




474^ 
(M+1) 


340 
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EXAMPLE 


MOLSTRUCTURE 




Method 


453 




406.2 
(M+1) 


340 


454 




434.2 
(M+1) 


340 


455 




409.3 
(M+1) 


334 


456 




459.1 
(M+1) 


338 
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EXAMPLE 


MOLSTRUCTURE 




Method 


457 


y=s/ 


535.2 
{M+1) 


336 


458 




417.2 
(M+1) 


338 


459 




448.2 
(M+1) 


338 


460 






336 


461 


AT 

HjC II J NHj 


439.2 
(M+1) 


336 
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EXAMPLE 


MOLSTRUCTURE 




Method 


461 




460.2 
(M+1) 


338 


462 






336 


463 


CH3 




338 


464 


yS ^ 


374.2 
(M+1) 


335 


465 




360.1 
(M+1) 


336 
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EXAMPLE 



466 



467 



MOLSTRUCTURE 





CH, 



N-CH, 



376.2 
(M+1) 



Method 



336 



430.2 
(M+1) 



336+347 



469 





CH, 
N-CH, 



446.2 
{M+1) 



338 



416.2 
(M+D 



336+347 



470 



V— N SOjCH, 




544.1 
(M+1) 



336+347 
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EXAMPLE 


MOLSTRUCTURE 




Method 


471 




418.2 
(M+1) 


338 


472 






336 


473 


AC 

jj^^j-^N' OH 


406.1 
(M+1) 


336 


474 




459.2 
(M+1) 


347 


474 


JL 

(J ' 


400.2 
(M+1) 


346 
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EXAMPLE 


MOLSTRUCTURE 




Method 


475 


V 




460.2 
(M+1) 


347 


476 


V/" 

O 


3 


466.1 
(M+1) 


347 


477 




3622 
(M+1) 


336 


478 


a 




445.1 
(M+1) 


347 


479 


o 




431.2 
(M+1) 


347 
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EXAMPLE 


MOLSTRUCTURE 




Method 


480 




444.0 
(M+1) 


347 


481 




406.0 
(M+l) 


336 


482 


Hfi iTi 

jl^^j^N CH, 


404.2 
(M+1) 


347 


483 




404.2 
(M+1) 


347 


484 




484.2 
(M+1) 


347 
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EXAMPLE 


MOLSTRUCTURE 




Method 


484 




348.2 
(M+1) 


336 


485 


CH, 


376.2 
(M+1) 


339 


486 




416.1 
(M+1) 


347 


487 




535.0 
(M+1) 


343 


488 


CH, 


414.2 
(M+1) 


346 
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EXAMPLE 


MOLSTRUCTURE 




Method 


489 




445.2 
(M+1) 


343 








490 




471.2 
(M+1) 


343 


491 






343 


492 




432JZ 
(M+1) 


347 


493 




390.2 
(M+1) 


347 
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EXAMPLE 


MOLSTRUCTURE 




Method 


494 . 


V/'™' 

H,C ll ^ NHj 


363.2 
(M+1) 


341 


495 


H3C 


406.2 


346 




(M+1) 










1 


495 


H3C >-N 

'^'^ ll ^ ^ 


449.2 


343 




(M+l) 




















496 


CH, 


487.3 
(M+1) 


338 


497 




389.2 
(M+1) 


341 
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EXAMPLE 


MOLSTRUCTURE 




Method 


498 




375.2 
(M+1) 


341 


499 




545.1 
(M+1) 


341+347 • 






















500 


0 


380.1 
(M+1) 


336 


501 


H,C N,^/^ 1 
CH, ^ 


363.2 
(M+1) 


341 


502 




433.2 


347 




(M+1) 
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EXAMPLE 


MOLSTRUCTURE 




Method 


503 


H,C? 


434.2 


347 




{M+1) 












504 




349.2 
(M+1) 


341 


505 




440.2 
(M+1) 


347 


506 




366.1 
(M+1) 


336 


507 




519.1 
(M+1) 


341 
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PYAKilpl p 
tAMIVl rUt 


R/IOI QTRI IPTI IRP 




IVICU lUU 


508 


V 

H,C 


367.0 
(M+1) 


341 


509 


H.C J-H 


441.3 
(M+1) 


341 


510 




381.1 
(M+1) 


341 


510 






336 


511 


CH, 


434.2 
(M+1) 


341 
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EXAMPLE 


MOLSTRUCTURE 




Method 


512 


H.C r-i 


347.4 
(M+1) 


334 


513 




445.3 
{M+1) 


343 


514 




A252, 
(M+1) 


342 


515 


r^^'^N— sa,CH- 


458.2 
(M+1) 


342 


516 




464.1 
(M+1) 


338 
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EXAMPLE 


MOLSTRUCTURE 




Method 


517 




CH, 

^ N^O 


418.2 
(M+1) 


346 


518 






450.1 
(M+1) 


342+340 


519 






448.2 
(M+1) 


338 


520 




379.2 
(M+1) 


341 


521 




461.0 
(M+1) 


335 
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EXAMPLE 


MOLSTRUCTURE 




Method 


522 


rO 


447.3 
(M+1) 


335 


523 


O CH. "'''^'CH, 


419.0 
(M+1) 


335 


524 




360.3 


335 




(M+1) 


* 








• 


526 




461.0 


335 




(M+1) 
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EXAMPLE 


MOLSTRUCTURE 




Method 


527 




(M+1) 


335 


528 




447.1 


335 




(M+l) 












529 




433.1 
(M+1) 


335 


530 


CH3 


348.1 
.(M+1) 


335 



wo 02/072576 
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EXAMPLE 


MOLSTRUCTURE 




Method 


535 




447.0 
{M+1) 


335 


536 




475.3 
(M+1) 


335 


537 




473.3 
(M+1) 


335 


538 


CH, 


402.2 
(M+1) 


335 


539 


CH, 


^475.3 
(M+1) 


335 
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EXAMPLE 


MOLSTRUCTURE 




Method 


540 




405.2 
(M+1) 


335 


541 






335 


542 




461.2 
(M+1) 


335 


543 




419.1 
(M+1) 


335 


544 




419.3 
(M+1) 


335 
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EXAMPLE 


MOLSTRUCTURE 




Method 


545 




433.3 


335 




(M+1) 




546 




445^ 
(M+1) 


335 


547 




433.2 
(M+1) 


335 


548 


PH. 

H-C-N, 1 / ' 


433.3 
(M+1) 


335 


549 


^» 


447.3 
(M+1) 


335 











wo 02/072576 
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EXAMPLE 


MOLSTRUCTURE 




Method 1 


550 


H.<r ^^^^ 


365.1 
(M+1) 


334 1 


551 




■CH3 


351.1 
(M+1) 


334 


552 


H 


-CH, 


366.1 
(M+1) 


336 


553 


H,C ]| ^ NHj 

CH, 


380.1 
(M+1) 


336 . 
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EXAMPLE 


MOLSTRUCTURE 




Method 


554 




416.1 
(M+1) 


335 


555 


V ^ 


401.2 
(M+1) 


334 


556 


O "'^ 


419.1 
(M+1) 


334 
























557 




469.1 
(M+1) 


334 
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EXAMPLE 


MOLSTRUCTURE 




Method 


558 




484.1 
(M+1) 


336 


559 




374.1 
(M+1) 


336 


560 


o-lC 


387.1 
(M+1) 


336 


661 




461.0 


335 




(M+1) 














CH3 
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EXAMPLE 


MOLSTRUCTURE 




Method 


562 


u 




447.3 
(M+1) 


335 


563 


vr 

KC-N^ Jl 

J 

T 




419.0 
(M+1) 


335 


564 


vr 

H3C— Jl 

u 

u 




360.3 
(M+1) 


335 


565 


V 




461.0 
(M+1) 


335 


566 


Vvix. 


t> 


447.2 
(M+1) 


335 



wo 02/072576 
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EXAMPLE 


MOLSTRUCTURE 




Method 


572 


AC ? 




335 








573 


vr 

CH, 


422.3 
(M+1) 


335 


574 




447.0 
(M+1) 


335 


575 


CH, 


475.3 
{M+1) 


335 


576 




473.3 
(M+1) 


335 
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EXAMPLE 


MOLSTRUCTURE 




Metnoo 


577 


AC 


402.2 
(M+1) 


335 


578 


CHg 

CH. 


475.3 
(M+1) 


335 


579 




405.2 
(M+1) 


335 


580 






OOO 


581 


CH. 


461.2 


335 




(M+1) 






H,C ]j ^ N-^ 
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EXAMPLE 






Method 


587 




433.3 
(M+1) 


335 


588 


CH, 


447.3 
(M+1) 


335 


589 




365.1 
(M+1) 


334 


590 




351.1 
(M+1) 


334 



wo 02/072576 
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EXAMPLE 


MOLSTRUCTURE 




Method 


591 


AC 

Y 


366.1 
(M+1) 


336 


592 


CH, 


380.1 
(M+1) 


336 


593 




416.1 
(M+1) 


335 


594 


H3C 


401.2 
(M+1) 


334 
















595 


■ 0 


419.1 
(M+1) 


334 
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EXAMPLE 


MOLSTRUCTURE 




Method 


596 


H,C V"^ 


469.1 * 
(M+1) 


334 


597 


CP, 


484.1 
(M+1) 


336 


598 




374.1 


336 




(M+1) 












599 




387.1 
{M+1) 


336 
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EXAMPLE 


MOLSTRUCTURE 




Method 


600 




423.3 
.(M+1) 


334 


601 




501.2 
(M+1) 


334 


602 




424.3 
(M+1) 


334 


603 




391.3 
(M+1) 


334 



wo 02/072576 
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EXAMPLE 


MOLSTRUCTURE 




Method 


604 




461.3 
(M+1) 


334 


605 


/-OH 






606 




(M+1) 


338 


607 


/ 


446.1 
(M+l) 


338 



wo 02/072576 
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EXAMPLE 


MOLSTRUCTURE 




Method 


608 




476.1 
(M+1) 
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Preparation 1 
4-nuoro-N-methoxv>N-methvl-3-nitro-benzam!de, 




5 4-Fluoro-3-nitrobenzolc acid (100 gm, 0.54 mol) was taken up in dry metliylene 

chloride (1 L) and 1.5 mL of DMF was added. To this solution was added oxalyl chloride (61 
mL, 0.702 mol). After 1.5 hours, the solvent was removed in vacuo and the crude acid 
chloride (yellow oil) was taken up in methylene chloride (50 mL) and slowly added to a stimng 
mixture of triethylamine (150.5 mL, 1.08 mol) and Welnreb amine hydrochloride (68.5 gm. 

10 0.702 mol) in methylene chloride (950 mL) at 0 deg C. The reaction was allowed to warm to 
room temperature and stirred overnight The reaction mixture was washed with saturated 
sodium dihydrogen phosphate, followed by water. The organic phase was dried over 
anhydrous sodium sulfate and concentrated in vacuo to an orange-yellow oil. The crude oil 
was triturated with pentane to give 1 10.28 gm (90%) of a yellow to off white powder. 

15 Preparation 2 

4-Cvclopentvlamino-N-methoxv-N-methvl-3Hrtltn>benzamide 

NO^ H 

'rxjz. — - ^" 

o o 

To a solution of the Weinreb amide (20 gm, 87.6 mmol, preparation described above) 
in methylene chloride (250 mL) was added cyclopentyl amine (19.0 mL, 192.8 mmol) in 
20 several portions. The reaction was stirred ovemight at room temperature; the reaction was 
determined to be complete by 'HNMR the following morning. The reaction mixture was 
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washed with water (2 X 100 mL) and the organic phase was dried ov r anhydrous sodium 
sulfate and concentrated in vacuo to afford 24.95 gm (97%) of a bright yellow solid. 

Preparation 3 

3'Amino-4-cvctopentvlamino-N-methoxv-N>methvl'ben2amide. 



OCH3 



To a solution/slurry of the cydopentyl Weinreb amide (24.95 gm, 85 mmol, 
preparation described above) in ethand (500 mL) was added 10% Pd on caritx>n 
(approximately 1 gm). The resulting black slurry was hydrogenated on a Parr shaker for 5 
hours, after which TLC (ethyl acetate) showed complete consumption of starting material. 
10 (Also, the color of the ethanol solution goes from bright yellow to clear, indicating complete 
consumption of starting material.) The catalyst was removed by filtration through Celite<g), 
and the solvent was removed in vacuo to give 21.95 gm (98%) of the substituted aniline as a 
dark purple, viscous oil which was used without further purificatton. 

Preparation 4 

15 1-Cvclopentvl-2-oxo-2.3-dlhvdro-1 H-benzoimidazole-S-carboxviic acki methoxv- 

methyl-amkte 




o 

To a solution of substituted aniline (21 .95 gm, 83 mmol, preparation described above) 
in methylene chloride (300 mL) was added triphosgene (9.79 gm, 33 mmol) in small portions 

20 (CAUTION: GAS EVOLUTION). After the addition of the triphosgene was complete, the 
reaction was stirred ovemight at room temperature, after which time NMR and TLC 
showed complete reaction. The organic phase was washed three times with saturated 
sodium bicarbonate solution, the organic phase was dried over anhydrous sodium sulfate and 
concentrated in vacuo to give 26.2 gm (quantitative) of a dark red foam which was used 

25 without further purification. 
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15 



Preparation 5 

1 -tert-Butvl'2-oxO"2.3-dih vdro-1 H-benzoimldazole'S-carboxvlic acid methoxv-methvl- 



amide 




5 To a stirred solution of aniline (22.5 gm. 89.5 mmol) in dry methylene cliloride (250 

mL) was added carbonyl diimidazole (16.0 gm 98.5 mmol) in small portions (heat evolution). 
After stirring for 4 hours, ^HNMR of an aliquot of the reaction showed no starting material. 
Saturated sodium bicarbonate solution was added to the reaction mixture and the organic 
phase was separated, washed with saturated bicarbonate solution and brine, then dried over 

10 anhydrous sodium sulfate. Concentration in vacuo afforded 25.68 gm of a daric foam which 
was used without further puriftcation. 

Preparation 6 

1 "Cvclopentvl"3-methvl-2-oxO"2,3<iihvdro-1 H-benzoimldazole-5-carboxviic add 

methoxv-methvl-amide 

H V.CH, 



o o 



'3 

CH, 



To a sluny of sodium hydride (720 mg of a 60% dispersion in mineral oil, 18 mmol) in 
dry DMSO (25 mL) was added the benzimidazolone (5.0 gm, 16 mmol, preparation described 
above) in small portions (CAUTION: GAS EVOLUTION). The resulting mixture v\/as stirred for 
30 minutes during which time the solution turned brown. A solution of methyl iodide (1.5 ml.^ 

20 24 mmol) in DMSO (10 mL) was then added dropwise and the resulting solution stirred until 
TLC (ethyl acetate) showed complete reaction. The reaction was quenched with water (15 
fold volume excess) and the aqueous phase was extracted with ethyl acetate (3 X 200 mL). 
The combined organic phases were washed with water and brine. The organic phase was 
dried over anhydrous sodium sulfate and concentrated in vacuo to afford 5.0 gm (98%) of a 

25 brown oil. 
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Preparation 7 



1,3-Diethvl"2-oxo-2,3-dlhvdro-1H-benzQimidazole>5>carboxvlic - aci d methyl 

ester. 

To a stirred solution of 4-amino-3-ethoxycarbonylannino-benzoic acid methyl ester 
6 (23.6 gm. 99 mmol) in DMF (330 mL, 0.3 M final concentration) was added cesium carbonate 
(114 gm, 350 mol, 3.5 eq.). The resulting green slunry was heated at 70 deg C ovemight, 
after which time ^HNMR of an aliquot of the reaction mixture showed complete cyclization (as 
the reaction proceeds, the color changes from green to brown. The reaction was then cooled 
to room temperature and ethyl iodide (22.7 mL, 218 mmol) was added. The reaction was 
10 stirred at room temperature for 1 hour after which time ''HNMR of an aliquot showed complete 
reaction. The reaction mixture was then diluted with water (15 volumes) and the resulting 
aqueous layer was extracted with ethyl acetate (3 X 150 mL). The organics were combined, 
washed with 1N HCI and water. The organic phase was dried over anhydrous sodium sulfate 
and concentrated in vacuo to give 19.4 gm of an orange solid which was used without further 
15 purification. 



We have previously demonstrated that the alkylation of the benzimidazolone nucleus 
can be earned out with cesium carbonate in place of sodium hydride. A represenative 



To a stirred solution of the Weinreb amide (17 gm, 56 mmol) in dry DME (700 mL) 
was added m-tolylmagnesium chloride (Rieke Metals. 0.5 M in THF, 200 mL, 100 mmol). The 

25 reaction mixture was allowed to stir overnight, after which time ^HNMR of an aliquot of the 
reaction indicated no starting material remained. The excess Grignard reagent in the reaction 
mixture was quenched with saturated aqueous sodium dihydrogen phosphate, and the DME 
was removed in vacuo. The remaining aqueous phase was extracted with ethyl acetate (3 X 
200 mL) and the combined extracts were dried over anhydrous sodium sulfate and the 

30 solvent was concentrated in vacuo. Chromatography (Flash 75. gradient elution 25% ethyl 
acetate«hexanesia50%.ethyJ^cetaterhexaaes.) afforded -20 go) pf a white solid. 



Preparation 8 



procedure is depicted below. Carbogen may have modified this procedure somewhat See 
20 B. Shah for details about the Carbogen chemistry. 

1 ■■Cvclopentvl-3>methvl-5-m-tolvtacetvl-1 .3-dihvdro-ben2o im!dazol-2-one 
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CLAIMS 

1 . A compound of the formula 




wherein Het is an optionally substituted 5-membered heteroaryl which talcen together with 
5 (R^-phenyl is selected from the group consisting of 
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and are each independently selected from the group consisting of hydrogen, 
(Ci-C6)alkyl. (C3-Cio)cycloalkyl, phenyl, (CrCio)heteroaryl and (Ci-Cio)heterocyclic; wherein 
each of the aforesaid (Ci-C6)alkyl, (C3-Cio)cycloalkyl, phenyl, (Ci-Cio)heteroaryl and 
5 (CrCio)heterocycnc substltuents may optionally be independently substituted by one to four 
moieties independently selected from the group consisting of halo, (Ci-C6)dlkyl, 
(C2-C6)all(enyl, (C2-C6)alkynyl, perhalo(Ct-CG)alkyl, phenyl, (C3-Cio)cycloalkyl, 
(Ci-Cio)heteroaryl, (Ci-Cio)heterocyclic, formyl, -CN, (Ci-C6)alkyl-(C=0K phenyKC=0)-, 
HO-(C=0)-, (Ci-C8)alkyl-0-(C=0)-, (Ci-C6)alkyl-NH-{C=Oh [(Ci-C6)alkyl]rN-(C=OK 
10 phenyl-NH-(C=0)-, phenyl-[C(Ci-C6)alkyl)-N]-(C=0)-, -NO2, amino, {Ci-C6)alkylamino, 

■ [(CrC6)alk yi]2-amino, (Ci-C6)a lkyl-(C=0)-NH-, (Ci-C6)alkyl-(C=0)>[((Ci-C6)alkyl)-Nl-. 

phenyl-(C=:0>NH-, phenyKC=0)-[((Ci.C6)alkyl)-N]-. H2N-(C=0)-NH-, 
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(Ci-C6)alkyl-HN-{C=0)-NH-. [(Ci-C6)alkyl-]2N-(C=0)-NH-. 
(C,-C6)alkyl-HN-(C=0)-[((Ci-Ce)alkyl)-Nl-. I(Ci-C8)alkyl-l2N-(C=OH((Ci-C6)alkyl)-N]-. 
phenyl-HN-{C=0)-NH-. (phenyl-)2N-(C=0)-NH-. phenyl-HN-(C=0)-[((Ci-C6)alkyl)-N]-. 
{phenyl-)2N-(C=0)-i((C,-C6)alkyl)-N]-, (C,-C6)alkyl-0-(C=0)-NH-. 

5 (Ci-C6)alkyl-0-{C=OH((Ci-C6)alkyl)-N]-. phenyl-0-(C=0)-NH-. 
phenyl-0-{C=0H((CrC6)alkyl)-N]-, (Ci-C6)alkyl-S02NH-. phenyl-SOzNH-. (C,-C8)alkyl-S0r. 
phenyl-SOz-, hydrcaqr. (Ci-C6)alkoxy. perhdo(Ci-C8)alkoxy. phenoxy, (Ci-C6)alkyl-(C=0)-0-, 
phenyl-(C=OK>-. H2N-(C=0)-0-, (Ci-Ce)alkyl-HN-(C=0)-0-. l(Ci-C6)alkyl-hN-{C=0)-0-. 
phenyt-HN-(C=0)-0-. and (phenyl-)2N-<C=0)-O-; wherein two adjacent substituents on saW 

10 or (CVCio)cycloalkyl, phenyl. (C,-Cio)heteroaryl. or (Ci-C,o)heterocyclic may be taken 
together with the carbon or heteroatom to which they are attached to fbnn a five to six 
membered carbocyclic or heterocyclic ring; wherein each of sakl moieties containing a phenyl 
alternative may optionally be substituted by one or two radicals Independently selected from 
the group consisting of (Ci-C6)alkyl, halo, (CrC8)alkoxy. perhalo(C-Ce)a!kyl and 

15 pertiak)(Ci-Ce)alkoxy: 

each is independently selected from the group consisting of halo, (Ci-C6)alkyl, 
(CrCe)alkenyl, (C2-C6)alkynyl, perhalo(Ci-C6)alkyl, phenyl, (Ci-C,o)heteroaryl. 
(Ci-Cio)heterocyclic. (C3-Cio)cycloalkyl. hydroxy, (C,-C6)alkoxy. perhalo(Ci-C6)alkoxy. 
phenoxy, (Ci-C,o)heteroaryl-0-, (Ci-Cio)heterocycllQ-0-.. (C3-CiB)cycloalkyl-0-, 

20 (CrC6)alkyl-S-. (C,-C8)alkyl-S02-, (C,-Ce)alkyl-NH-SOr. -NO2, amino. (C,-C6)alkylamlno. 
[{Ci-C6)alkyllraniino, {Ci-CB)alkyl-S02.NH-. (Ct-CB)alkyKC=0)-NH-, 

(C,-Ce)alkyl-(C=0H{(Ci-C6)alkyl)-l>J]-. phenyl-(O0)-NM-. phenyl-(C=OH((Ci-CB)alkylHfl-. 
-CN, (C,-C6)alkyKC=0)-. phenyl-(C=OK {C,-Cio)heteroaryi-(C=OK 

(C,-C,o)heterocyclic-(C=0)-. (C3-Cto)cycloa)kyl-{C=0)-, HO-<C=OK (C,-C6)alkyl-0-(C=0>-. 

25 H2N(C=OK (C,-Ce)alkyl-NH-(C=0)-, I(CrC6)alkyl]z-N-(C=0>-. phenyl-NH-(C=0>, 
phenyl-[((Ci-C6)alkyl)-N]-(C=0)-. (CrC,o)heteroaryl-NH-(C=0)-. 
(C,-Cio)heterocyclic-NH-(C=OK (CrC,o)cydoalkyl-NH-(C=0)- and (Ci-CB)alkyl-(C=0>0-: 
wherein two adjacent P? groups may be taken together with the carbon atoms to which they 
are attached to form a three to six membered carbocycHc or heterocyclic ring; 

30 sis an integer from zero to five; 

R* and R° are each Independently selected from the group consisting of hydrogen, 
halo and R*-B-{CH2)„-; 

n is an Integer from zero to six; 

each B is Independently a bond. -(CHR^V. -0-. -S-, -(SO2)-, -{C=OK -0-(C=0)-, 
35 -(C=0)-0-, -(00)-NR*'-. -{R'^-NK -(R^-N^SOr. -(R"-NHC=0K -SOr(NR^V. 
-{R"-NHC=0HNR")-.-(0HC=0HNR")- 0r-{R'»-NHC=O)-O-: 
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and are each independently selected from the group consisting of hydrogen, 
R^^-(CR^^H)p-, phenyl, (Ci-Cio)heteroaryl. (CrCio)heterocyclic, (C3-Cio)cycloalkyl. 
(Ci-C6)a1kyl-(S02K phenyl-(S02h HzN-CSOz)-. {CrC6)alkyl-NH.{S02)-, 

[(CrC6)alkyH2N-(S02)-, phenyl-NH-CSOzK (phenyl-)2N-{S02)-. R^^-(CrC6)aIkyl-(C=0)-. 
5 phenyl-(C=OK (CrCio)heteroaryl-(C=OK {CrCio)helerocycllc-{C=sO)-, 

(C3-Cio)cydoalkyf-(C=0)-, (Ci^e)alkyl-0-(C=Oh (Ci-Cio)heterocyclk>0-(C=OK 
(C3-C,o)cycloalkyl-CKC=OK HgN-CC^h (Ci^6)alkyl-NH-(CO)-. pheny«-NH-(C=OK 
(Ci-Cio)heteroaryl4MH-(C=OK {CrCio)heterocyc!ic-NH-(C=0)-, 
(C3-Cio)cycloalkyI-NH-(C=Oh [(Ci-C6)alkyl-l2N-(C=OK (phenyl-)2NKC=0)-, 

10 phenyI-I{(Ci-C6)aIkyl)-NHC=0K {Ci-Cio)heteroaryl-[({Ci-C6)alkyl)-NKC=OK 
(Ci-Cio)heterocyclk:-[((Ci-C6)alkyl)-NHC=0)-, and 
{C3-Cio)cycloalky!-t((Ci-C6)alkyl)-N]-(C=Oh wherein eabh of the aforesaid phenyl, 
heterocydic, heteroaryl orcycloalkyi R^and alternatives may optionally be independently 
substituted by one to four moieties independentiy selected from the group consisting cf halo, 

15 R^^Ci-C6)alkyl» (CrCe)alkenyl, (C2-C6)alkynyl, perhalo(Ci-C6)alkyl. (C3-Cio)cycloalkyl, phenyl, 
benzyl, (CrCio)heterocyclic. (Ci-Cio)heteroaryl, (Ci-C6)alkyl-S02-. fonnyl, -CN, 
(Ci-C6)alkyl"(C=0h (C3-Cio)cycloalkyl-(C=OK phenyl-(C=0>-, (Ci-Cio)heterocyclic-(COK 
(CrCio)heteroaryl-(C=OV, HO-(C=0)-, (C,-C6)a!kyW>(C=0)-, (C3-Cio)cycloalkyl-0-(C=0)-, 
(Ci-Cio)heterocyclic^O-(C=0)-. (Ci-C6)alkyl-NH-(C=0)-. (C3-Cio)cycloalkyl-NH-(C=OK 

20 phenyl-NH-(C=OK (CrCio)heterocyclic-NH-(C=0)-, (Ci-Cto)heteroaryl-NH-(C=Oh 
I(C,-C6)alkyllrN-(C=OK phenyl-[((Ci-C6)aIkyl)-NHC=0K hydroxy. (Ci-C6)alkoxy, 
perhalo(Ci-C6)alko)cy. (C3-Cio)cycloalkyl-0-. phendxy, (Ci-Cio)heterocyclic-0-, 
{Ci-Cto)heteroaryl-0-, (Ci-C6)alkyl-(C=0)-0-, (C3-C,o)cycloa1kyKC=0)-0-, phenyl-(C=0)-0, 
(Ci-Cio)heterocycllo-(C=0)-0-. (Ci-Cio)heteroaryl-(C=0)-0, -NO2, amino. {Ci-C6)alkylamino, 

25 [(CrC6)aIky02-amino. formamidyl. (CrCa)aIkyKC=0)-NH-. (C3.Cio)cycloalkyl-{C=0>NH-, 
phenyl-(C=0)-NH-, (Ci-Cio)heterocyclic-(C=0)-NH-, (CrCio)heteroaryl-{C=0)-NH-, 
(Ci-C6)alkyKC=OH((Ci-CB)alkyl)-N]-. phenyKC=0H(Ci-C6)alkyl4slh (C,-Ce)alkyl-S02NH-, 
(C3-Cio)cycloalkyl-S02NH-, phenyl-SOaNH-, {Ci-Cio)heterocycliG-S02NH- and 
(Ci-Cio)heteroaryl-S02NH-; wherein each of said phenyl and heteroaryl moiety altematives 

30. may optionally be substituted by one or two radicals independently selected from halo, 
(Ci-C6)alkyl. (Ci-C6)alkoxy, perfluoro(CrC6)alkyl and pernuoro(CrC6)alkoxy; 
p is an integer from one to six; 

R^ is selected from the group consisting of hydrogen, -CF3. -CsN, R^^-(R^^CH)m". 
phenyl, (CrCio)heteroaryl. (CrCio)heterocyclic and (C3-Cio)cycloalkyl: wherein each of the 
35 aforesaid phenyl, {C,-Cio)heteroaryl, (Ci^io)heterocycl!c and (C3-Cio)cycloalkyl 
substftuents may optionally be substituted by one to four moieties independently selected 
-from— the- greup -GonsistiBg--of- halo.- -(CrCff)aIkyl, (C2-G6)alkenyt,— {G2-G6)allqflriyl. 
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perhalo(Ci-C6)alkyl, phenyl, (CrCio)heteroar)rt. (Ci-Cio)heterocyclic, (C3-C,o)cycloalkyl. 
hydroxy, (Ci-C6)alkoxy. perhalo(Ci-C6)alkoxy, phenoxy. (Ci-Cio)heteroaryl-0-, 
(C,-Cio)heterocyc«oO-, (C3-Cio)cycloalkyi-0-. (C,-C6)alkyl-S-, (Ci-Cejalkyl-SOr. 
(Ci-C6)alkyl-N'^-S02-. -NO2. amino, (Ci-C6)alkylamlno, ((Ci-C6)alkylj2-amlno, 

5 (C,-C6)alkyl-S0rNH-, (C,-Ce)alkyl-(C=0>NH-, (C,-C6)alkyl-(C=OH((Ci-C6)alkyl)-N]-, 
phenyKC=0)-NH-, phenyl-(C=0)-[((C,-C6)alkyl)-Nh, -CN, (CrC6)alkyKC=0)-. phenyl-(C=Oh 
(Ci-Cio)heteroaryl-{C=0)-. (C,-Cio)heterocyclk>{C»0>.. (C3-Cio)cycloalkyKC=OK 
HO-(C=OK (Ci-C6)alkyl-0-(C=0)-, H2N{C=OK (Ci-Ce)alkyl-NH-(C=0)-. 
[(Ci-Ce)alkylIrN-(C=OK phenyl-NH-(C=Oh phenyK((Ci-C6)alkyt)-NHC=0)-, 

10 (Ci-Cio)heteroaryl-NH-(C=0)-. (Ci-Cio)heterocyclic-NH-(C=OK 
(CrCio)cycloalkyl-NH-(C=0)-, (C,-C6)alkyi-(C=0)-0- and phenyKC=0)-0-; wherein two 
adjacent substltumts on said R* phenyl, (C,-Cio)heterocycllc or (C3-Cio)cycloalkyl may be 
taken together with ttie carbon or heteroatoms to whfch th^ are attached to form a five to sbc 
membered heterocyclic or carbocyclto ring; 

15 m is an Integer from one to sbc 

R* is hydrogen, (Ci-C6)alkyl-SOr or (Ci-C6)alkyl: 
R" is hydrogen or (Ci-C6)aikyf; 

each is independently selected finom the group consisting of hydrogen, amino, 

(Ci-C6)alkoxy or (Ci-Cejalkyi; 
20 R" Is selected from the group consisting of hydrogen, (C,-C6)alkyl. (C2-C6)alkenyl. 

(Cz-CB)alkynyl, phenyl, (Ci-C,o)heteroaryl. (Ci-Cio)heterocycllc, (C3-Cio)cycloalkyl, hydn»Qr. 

(Ci-CB)ancaxy. perhalo(C,-C6)alkoxy. phencBcy. (Ci-Cio)heteroaryl-0-, (CrCio)heterocyc»oO-, 

(Cs-Cio)c^ck>alkyl-0-. (C,-Ca)alkyl-S-, (Ci-C6)alkyl-S0r. (C,-Ce)alkyl-NH-S02-. -NO2. amino. 

(C,-C6)alkylamfrK>, [(Ci-C6)alkyl]2-amino, (C,-C6)alky1-S0z-NH-. phenyl-SOj-NH-, 
25 (C,-C6)alkyl-S02-I((Ci-C6)alkyl)-NI-. phenyl-S02-t((C,-C6)alkyl)-Nh. (Ci-C6)alkyKC=0)-NH-. 

(Ci-C8)alkyl-(C=OH{(Ci-C6)alkyl>-N]-. phenyl-(C=0)-NH-. pheny|.(C=OH{(Ci-C6)alkyl)-Nh, 

-CN. (CrC6)alkyl-(C=0)-. phenyKC=OK (C,-Cw)heteroaryKC=0)-, 

(Ci-Cio)hete»ocyclfo-(C=OK (C3-Cno)cycloalkyl^C=OK HCMC=OK (CVCe)alkyl-0-{C=0)-. 

H2N(C=Oh (C,-Ce)alkyl-NH-{OOK [(Ci-C8)alkyQ2-N-(C=0)-, phenyl-NH-(C=Oh 
30 phenyH((C,-C6)alkyl)-NHC=0)-. (C,-C,o)heteroaryl-NH-(C=pK 

(C,-C,o)heterocyclto-NH-{C=0)-, (C3-C,o)cycioalkyl-NH-(C=OK (C,-Cs)alkyl-(00)-0- and 

phenyl-{C=0)-0-; 

r" Is selected from the group consisting of hydrogen, halo, (Ci-C6)alkyl. 
(CrC6)alkenyl, (CrC6)alkynyl, perhalo(C,-C6)alkyl. (C3-Cio)cycloalkyl. phenyl, 
35 (Ci-Cio)heterocycllc (Ci-Cio)heteroaryl, (Ci-C6)alkyl-(S=0)-. phenyl-{S»OK 
(C,-C6)alkyl-SOr. phenyl-SOr. H2N-SO2-, (Ci-C6)alkyl-NH-SOr. phenyl-NH-SOz-, 
-[{eH-^)alkyl-kN-Ser; ^nyt-^N-SOz-, fonnyi.- -CN, ^C,-C6)alkyKC=^, phenyKCO)-, 
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(CrCio)heteroaryKC=OK (CrCio)heterocyclte-(C=0)-, (C3-Cio)cycloalkyKOO)-, 
HO-(C=OK R'NCi-C6)alkyl-0-(C=Oh (C3"Cio)cycloalkyMMC=OK 

(Ci-Cio)heterocyclic-0.(C=OK H2N-(C=0>.. R^^-(Ct-C6)alkyl-NH-(C=0K 

(C3-Cio)cycloalkyl-NH-(C=OK phenyl"NH-{C=0)-, (CrCio)heterocyclic-NH-{C=Oh 
5 (CrCio)heteroaryl-NH-(C=OK [(CrC6)alkyl]z^-(C=0K phenyK((CrC6)alky!).N]-(C=0K 
(CrCio)heteroaryl-I((Ci-C6)alkyl).NKC=OK (CrCio)heterocyclic-t((Ci-C6)aIkyl)-NHC=0)-, 
(C3-Cio)cycloalkyl[((Ci-C6)alkyl>NHC=OK hydroxy, R^®-(CrC6)alkoxy, perhalo(Ci-Ce)alkoxy, 
(C3-Cio)cydoalkyl-0-, phenoxy, (Ci-Cio)heterocyclk>0-, {C,"Cio)heteroaryl-0-. 
R^MCi-Ce)alkyKC=0)-0-. (C3-Cio)cycloalkyl-(C=:0)-0. phenyl-(<>0)-0-, 

10 (Ci-Cio)heterocydMC=p).0. (Ci-Cio)heteroary!-(C=0)-0.. -NO2, amino. 
R^^-(CrC6)alky!amfno, [(Ci-CB)alkyl]z-aniino, formamldyl, R^^-(Ci-C6)alkyl-{C=0>-NH-, 
(C3-Cio)cycloalk^-(C=0)-NH-, phenyl-{C=0)-NH-. (CrCio)heterocyclic-(C=0)-NH-, 
(Ci-Cio)heterDajyl-(C=0)-NH-. R^®-(Ci-C6)alkyl-(C=OH((Ci-C6)alkyl)-Nh 
phenyKC=OH^^C,-Ce)aIkyl^^ll-, R'^-{CrC6)alkyl-S02NH-, {Ca-Cwycydoalkyl-SQgNH-, 

15 phenyt-SOzNH-, (Ci-Cio)heterocyclk>S02NH- and (CrCio)heteroaryl-S02NH-; wherein each 
of the aforesaid phenyl, heterocyclic, heteroaryl or cycloalkyi R^* alternatives may optionally 
be independently substituted by one to four moieties independently selected from the group 
consisting of halo, R^®-(Ci-Ce)alkyl, (C2-Ce)alkenyl, (C2-C6)alkynyl, perhalo(C,^6)alkyl, 
{CrCio)cycloalkyl, phenyl. benzyl, (CrCio)heterocyclic. (CrCio)heteroaryl, 

20 (CrC6)alkyl-(S=OK (Ci^6)alkyi-S02-. fonnyl. -CN, R^^-(CrC6)alkyl-(COK 
(CrCio)cyctoalkyl-(C=0)-, phenyl-(C=0)-. (C,-C,o)heterocyclfc-(C=OK 

(Ci-Cio)heteroaryKC=0)-, HO-{C=OK (Ci-C6)alkyl-0-(C=0K {C3-Cio)cyc!oalkyl-0-(CaOK 
(Ct-Cio)heterocydic-0-(C=0)-, (Ci-Cio)heteroary)-0-(C=0>-, H2N-{C=OK 

R^®-(Ci-C6)alkyl-NH-(C=0)-, (C3-C,o)cycloalkyl-NH-(C=OK phen>i-NH-{C=^0>-, 

25 (Ci-Cio)heterocyclio-NH-{C=0)-, (Ci-Cio)heteroaryl-NH-(C=0)-. KCi-C6)alkyl]rN-<C=OK 
phenyl-[((Ci-C6)alky!)-NHC=0)-. hydroxy. R^^-(CrC6)alkoxy. pert)alo(Ci-C6)alkoxy, 
(C3-Cio)cycloalkyl-0, phenoxy, (Ci-Cio)heterocyclic-0-. (Ci<:io)heteroaryW>, 
R''*-(Ci-C6)alkyKC=0H)-, (C3-Cio)cycloalkyl-(C=0)-0-. phenyKC=0)-O. 

(CrCio)heterocycllo-(C=0)-0-, {Ci-Cio)heteroaryKC=0)-0-. -NO2, amino, R^*- 

30 (CrC6)aIkylamino, [(CrC6)alkyl]2"amino, fonnamidyl, R^®-(C1-C6)alkyl-(C=0)-NH^ 
(C3-C1o)cydoalkyf-(C=O^NH^ phenyl-(C«0)-NH-. (CrCio)heterocycllc-(00)-NH«. 
(Ci-Cio)heteroaryl-(C=0)-NH-. R^VCi-C6)alkyl-(C=OH((Ci^6)alkyI)-NK 
phenyKC=OH((CrC6)aJkyi>Nh R^°-(Ci-C6)alkyJ-S02NH-. (C3-Cto)cydoalkyl-S02NH-, 
phenyl-S02NH-, (Ct-Cto)hetero(q^ic-S02NH- and (Ci-Cto)heteroaryl-S02NH-; wherein each 

35 of said phenyl and heteroaryl moiety alternatives may optionally be substituted by one or two 
radicals independently selected from the group consisting of halo, (Ci-C6)alkyt, (CrCejalkoxy, 
.perfluoro(Ci«C6)alkyUand peFfluoro(Ci-Ce)alko)^ 
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each R^^ is independently selected from the group consisting of hydrogen, halo, 
(CrC6)aIkyl. (C2-C6)alkenyl, perhalo(Ci-C6)alkyl. HO-(C=0)-, {CrC6)aIkyl-0-(C=0K 
H2N-(C=0)-. (Ci-C6)alkyl-NH"(C=0K [(Ci-C6)alkyl]rN-(C=0K hydroxy, (Ci-C6)alko)cy. 
(Ci-C6)aIkyl-{C=0)-0-, amino, (CrCB)alkylamino, I(Ci-C6)alkyI]2-amlno, fomnamidyl and 

5 (CrC6)a!kyl-(C=0)-NH-; 

each R^^ Is independently selected from the group consisting of hydrogen, hsrio, 
(Ct-C6)alkyl, (C2-C6)ancenyl, (C2-C6)alkynyl, perhalo(Ci-C6)alkyl, (C,-Cto)heterocyclic, 
HO-(COK {CrC6)alkyl-0-(C=0)-, H2N-(C=0)-, (Ci-C6)alkyl-NH-(C=OK 
[(Ci-C6)alkyl]2-N-(C=OK hydroxy, (Ci-C6)alkoxy, perhalo(Ci-06)alkoxy, 

10 (Ci-C6)alkyl-(C=0)-0-, -NO2, amino, (Ci-C6)alkyiamino, [(CrC6)aIkyi]2-amino, formamidyl and 
(Ci-C6)alkyl-(C=0)-NH-; wherein said (Ci-Cio)heterocyclic may optionally be substituted by 
one to three substltutents independently selected from the group consisting of halo, 
(Ci-C8)alkyl, (Ci-C6)alkoxy, benzyl, amino, (Ci-C6)alkylamino and [(Ci-C6)allcyqramlno; 

or R* and R® or R* and or R® and R® may be taken together with the atoms to 

15 which ttiey are attached to form an optionally substituted five to ten membered saturated, 
unsaturated or aromatic ring optionally containing two to three heteroatoms independently 
selected from NH, N, O, S, SO or SO2; wherein said ring may be optionally substituted by 
one to three substrtuents independently selected from the group consisting of 0x0, halo,' 
(Ci-C6)alkyl, phenyl, (Ci-Cio)heteroaryl, (Ci-Cio)heterocyclic, (C3-Cio)cycloalkyl, hydroxy, 

20 (Ci-C6)alkoxy, phenoxy, (Ci-Cio)heteroaryi-0-, {Ci-Cio)heterocyclic-0-, (C3-Cio)cycloalkyl-0-, 
{C,-C8)alkyl^. (Ct-Ce)alkyKS=:0)-, {Ci-C6)alkyl^0r. phenyl-S-, phenyl-(S=0)-. 
phenyl-SQr. (Ci-C6)alkyl-NH-S(V. [(Ci-C6)alkyl]2-N-S02-, phenyl-NH-SOz-. 
(phenyI)2-N-S02-. phenyi-IN{Ct-C6)aIkyl]-S02-, formyl, (Ci-C6)alkyI-(C=0)-, phenyl-(C=OK 
(Ci-Cio)heteroaryl-(C=0)-, (Ci-Cio)heterocycllc-(C=0)-. (C3-Cio)cycloalkyl-{C=0)-, 

25 HCHC=OK (Ci-C6)alkyl-CKC=0}-, (Ci-Cio)heterocyclio-CHOOK 

(C3-Cio)cycloalkyl-0-{00)-. H2N-{C=Oh (CrC6)a!kyl-NH-(C=0K KCrC6)alkyfl2-N-<C=0>-, 
phenyl-NH-(O0K phenyl-[(CrC6)alkyl>-Nl-(C=0K (Ci-Cio)heteroaryl-NH-(C=OK 
(Ci-Cio)heteroaryK(Ci-C6)alkyl)-Nl-{C=OK (CrCio)heterocycirc-NH-(C=OK 
(Ci-€io)heterocycljc-[((Ci-C6)alkyl).N]-(C>0)-, {C3-Cio)cycloalkyl-NH-(C=sOK 

30 (C3-Cio)cycloalkyl-[({CrC6)alkyl>-N]-(C=OK amino, (CrC6)aikylamino, KCi-Ce)alkyl]2amino, 
(Ci-C6)aikyl-S02-NH-, phenyl-SOrNH-. (CrC6)alkyl-S02-[((CrC6)alkyl)-Nl-, 

phenyl-S0r[((Ci-C6)alkyl)-Nh fonmamidyl. (Ci-C6)alkyi-{C=0)-NH-, 

(Ct-C6)alkyl-(C=OH((Ci-C6)alkyl)-N]-, phenyf-(C=0)-NH-, phenyl-(C=OH((Ci-C6)alkyl)-Nh, 
(Ci-Cio)heteroaryl-(C=0)-NH., (CrCio)heteroaryl-(C=OH((Ci-C6)alkyl)-N]-, 

35 (Ci-Cio)heterocyclic-(C=0)-NH-, (Ci^io)heterocycllc-(C=OH({Ci-C6)alkyl)-Nl-. 
(C3-Cio)cycloalkyl-(C=0)-NA-, (C3^io)cycloalkyl-(C=OH((Ci-C6)aIkyl)-NK H2N(C=OH^H., 
.(CidC6)aikyl=HNr(C=0)-NH., {Ci-C6)alkyl-HN^C=OH((Ci-C6)alkyl)-N]-, 
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[(Ci-C6)alkyl]rN-{C=0)-NH., I(Ci-C6)alkyl]rN-(C=OH((Ci-C6)alkyl)-N]-. 
phenyl-HN-(C=0)-NH-, phenyl-HN.(C=^OH({CrC6)alkyl)-Nh {phenyl)rN-(C=0)-NH-, 
(phenyl)2-N-(C=0).[((CrC6)alkyl)-N]-, (CrC,o)heteroaryl-HN-(C=0)-NH-, 
(CrCio)heteroaryl-HN-(C=OH((Ci-C6)alkyl)-N]-. 

5 [(Ci-Cio)heteroaryOrN-(C=OH{(CrC6)alkyl)-N]-. KCi-Cio)heteroaryl]rN-(C=0)-NH-, 
(Ci-Cio)heterocyclic-HN-(C=0)-NH-. {Ci-Cio)helerocycllc-HN-(C=OH((CrC6)alkylH^^ 
[(C,-Cio)heterocydfc]rN-(C=OH((CrC6)alkylW^ [(C,-Cio)heterocyclic]rN-(C=0)-NH-, 
(C3-Cio)cycloalkyl-HN-{C=0)-NH-, (C3-Cio)cydoalkyl-HN-(C=OH{(Ci-C8)alkylVh^^ 
KC3-Cio)cvcloalkyl]rNK(>OH{(Ci-CB)alkyl>-Nl-, [(C3-Cio)cycloalky0rN-(C=O)-NH-. 

10 (Ci-C6)alkyKC=0>-0-, phenyl-(C=0)-0-. (Ci-Cio)heteroaryKC=0)-0-, 

(Ci-Cio)heterocycllc-(C=0)-0. (CrCio)cycloalky!-(C=0)-0-. (Ci-C6)alkyl-NH-{C=0)-0-, 
[(Ci-C6)alkyl]2-N-(C=0)-0-. phenyl-NH-{C=0)-0. (CrCio)heteroaryl-NH-(C=0>-0-. 
{Ci-Cio)heterocyclic-NH-(C=0)-0- and (CrC,o)cycloalkyl-NH-(C=0)-0-; 

with the proviso that when (R^-phenyl-Het is (b). Is l^-B-CCHaV; n is zero and B 

15 IS a bond; then R° must be other than phenyl; 

or a phanmaceutically acceptabie salt thereof. 

2. A compound according to daim 1 wherein or R^ are independently 
optionally substituted {Ci-C6)alkyl, phenyl, (C3-Cio)cycioalkyl, {C,-Cio)heteroaryl or 
(Ci-Cio)heterocyctic. 

20 3. A compound according to claim 1 wherein R^ and R^ are eadi independently 

(Ci-C6)alkyi. 

4. A compound according to claim 1 , wherein the compound has the fbnmula 




5, A compound according to claim 1 , wherein the compound has the formula 
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. 6. A compound according to daiml » wherein the compound has the fonnula 




7. A compound according to claim 1 .wherein the compound has the fomiula 




8. A compound according to claim 1 , wherein R"^ is hydrogen. 

9. A compound according to claim 1, wherein is selected from the group 
consisting of hydrogen and optionally substituted phenyl, {Ci-Cio)heteroaryl, 
lCrC^eterocycIica[id*(C3^7o)cyclbal 
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10. A compound accx>rding to daim 1 , wherein is hydrogen. 

11. A compound according to claim 1 , wherein is hydrogen. 

12. A compound according to claim 1, wherein s is an integer from zero to three 
and each Is independently selected from the group consisting of halo, (Ci-C6)alkyl, 

6 perhalo(CrC6)alky!, hydroxy, (CrC6)alkoxy, perhalo(CrC6)alkoxy, -NO2, amino. (Cf 
C6)alkylamino, [(Ct-C6)alkyfl2-amjno, *CN, and H2N(C=0)-. 

13. A method of treating an ERK/I^AP kinase mediated disease in a mammal in 
need thereof, which comprises administering to said mammal an effective amount of a 
compound according to any of the previous claims. 

10 14. A pharmaceutrcal composition for the treatment of an ERK/MAP kinase 

mediated disease In a mammal which comprises an effective amount of a compound 
according to any of the previous claims and a pharmaceutteally acceptable carrier. 
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